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OQM SµX*KJ§�ELK.£¥T_d HJO d�p9^9^9KJE=dJd HCj¨EI0wp9\,^��PdJE=E�=ÚT_§lAg¸P0y��A � j¨E(Z~TodaX*^9^@E�X
KaX*GWl=ENOQMêHCjWE�09p9\,^��µMPOQK.£
dCp�³�lLT_E�GIHCSUc�SµX
KJ§rE��4T_dYXQl³l=OQ\,^gX
GwToE=Zj0Ic+X�HCKaX*GWdCurE�KJd�EÌdCHaXU09TVSUT��*X*HCT_O]GfO]MÚHCj¨E�2NX=u�E_5 ¶Ð¶ �~}P;BA
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u+=0.1
u+=0.01
u+=0.001

u+=0.1
u+=0.01
u+=0.001

��Xr� �p0g�=ÚT_§Qp9KJE�¸`´ÐD OQ\,^9KJE=dJdCTUu�E�HCKaX=urELSVTUGW§/2NX=urE³d�MPOQKNHCjWE�3wpw`µM��WQg�¶Z·Q k x9l=OQG9GWE=lLHCTVG¨§FQ��<Z ¸�HJOFQ����
MPOQK(HCjwKJE³Eáu]X*SVp¨E³dzOQM%Q{��¤n��Xr��´L£·Z �wxx�¥Z ¸`¤�C�SUS�2NX=urE³d�X
KJE SVTUGWE�X
KCSUc2p9GWdCHaXU09S_EtHJOüHCKaX
G¨dCu�ELKJdJE
^@E�KCHCpwKO0gX
HCT_OQGWd�A �p0g��´L£¸Z ª;x��¹Z ¸`A � jWEª2NX=u�E=d�2NTUHCj+Q{�ºZ �[¤_¸`�Ç�G¤æ�9¸tX*KJEÌSUTUGWE�X
KCSUc[d�HaX?09S_EÌHJO
HCKaX*GWdCu�ELKJdJE(^ ELKCHCp9KO0gX*HCT_O]GWd	A» `~^@ELKCTV\�ELGIHJd�2�TVHCj�Z9OQp�09SUc Z~KCTVurE�G�£wSV\¼3WO42�xÚTVG�2NjwTol�j%§QKaX=uITUHaX
HCT_O]GyX
SNX*GWZ�dCp9KCM�XQl³E¤HJE�Gw�
dCT_O]Gf§]KaXQZ;T_ELG~H�dCHCKJE=dJdJE=dNX*KJEzl³OQ\,^ ELHCTUGW§9x;jyX=u�E�p9G¨l³O³u�ELKJE=Z+dJOQ\�E�GWE�2&^9j¨E�G¨O]\�ELGgX[A @ jwTVS_E�u�ELKCc
HCj9TUG�£9SV\�d�^9KJO;Z;pWl=E�HCj¨E�lJjyX
KaXQlLHJE�KCT_dCHCT_lkl�X
^wTVSUS X*KCc�KCT_Z9§rE�MPO]SUS_O42ÐE=Z¹0Ic X¢£9G¨§�ELKCTUGW§2TVG¨dCHaX?0wTVSUTVHvc5ïDÐ� � D¦����;vx�HCj9T_lJq�ELKÐ£wSV\�d ^9KJO;Z~pWl=E X½2NT_Z9ELKÐl�X
^wTVSUS X*KCc,KCToZw§�E�HCjgX*HÐl=O]GIHCTUG~p¨E³dFHJO¾09KJOIXQZ9ELG¿Aa=9pwKC�
HCjWELKC\�O]KJE]xgHCjWE�MµKJO]GIH³x O]K�SoE�XQZ;TUGW§kE=Z9§rE OQMiHCj¨Et£9SU\+x@KJEL\kX*TVGWd�^9SµX*GgX
K��gTUH ZwO;E³d�GWOQHzEa`;^@ELKCToELGWl=E
£9GW§rELKCTVG¨§'5 ¶ h)=6D¦���;xl± � �r�4;A
� jWEzSUp�09KCT_l�X
HCT_OQG¥X*^9^9KJO³`~TU\kX
HCT_O]GfMPOQKNHCj9T_dN^wKJO`09S_EL\ cIToELS_Z9dzX
GfE	H�pyX
HCT_O]G2OQM6HCjWEzMPOQKC\��C¸`Aï�r�2NTUHCj�XtG¨O]G9�vl=O]GIu�Ea`À3wpw`

M��WQg�¶Z·Q } �¥Q k ¤ �C¸`A �I�
R�p9\�ELKCTol�X*SYEa`~^ ELKCTU\üELGIHJd)5 ¶ h�b9�r�~x h ¶ ���Ix h��r�	;(X*GWZ#X*GgX
SUc;dCT_d'5 ¶ b9�r�4;\2NTUHCjÁ£�dC\kX
SUSYdCj¨O42
HCjgX*HzHCjWE,Ea`;^@ELKCTV\�ELGIHaX
S4OE0WdJELKCu]X
HCT_OQGWdÌl�X
Gµ0@EáEL`~^9SµX*TVGWE=Zµ0Ic�HCjWEá^9KJE=dJELGWl=EáO]M�n[w�zrs	cOq�y`~��{cOs	m�tm�fpe?s�m��[y4qP�Um	Â ´ G�^gX*KCHCTolLp9SµX*K³x�2NjwTVS_E¾2ÐE�X*q�Ã�p9\,^�TUG9TUHCT X*SiZWX*HaX,§QTVurEtKCT_dJEÌHJO¢l=O]\,^9KJE=dJdCTUu�E½2NX=u�E=d³x
\�O;Z9ELKaX
HJELSUc dCHCKJOQGW§FÃ�p9\,^Wd,l�X*G ELu�OQSUu�EkTUGIHJO�X2Z9OQp�09S_E�dCj¨O;lJq�dCHCKCp¨l�HCpwKJE�TUG�2Nj9T_lJj�HCjWEüSoE�XQZ;�
TUGW§�dCjWO;l�qkTod·p9GWZ9ELKJl=O]\,^9KJE=dJd�TVurEK´iHCjWE�dC^ E=E=Zµ�ÌOQM6HCjWE dCjWO;lJqüu~T_OQS X*HJE=dNHCjWE�ELG~HCKJOQ^Ic+l=OQGWZ;TUHCToOQG
�C¸`Aï{r��A � j¨EÐHCKaX*TVSUTVG¨§62NX=urENT_d4l³OQ\,^9KJE=dJdCTUu�E�X
GWZ,HCKaX�u�ELSodÐX*H XzdCS_O42ÐELK¦d�^ E=E=Z�A�=WOQK dCHCKJOQGW§�ELKnTVGwTVHCTµX
SÃ�p9\,^Wd³x
HCjWENdJOQSUp9HCToOQG ELurO]SUu�E=d X]dnX�KaX
KJELM�XQlLHCToOQG�2NX�u�EÐl=OQG9GWE=lLHJE³Z�HJOÌX*G p9G¨Z9ELKJl³OQ\,^9KJE=dJdCTUu�E,2NX=u�E5 h ¶ ����;B�~HCj9T_d�dCHCKCpWlLHCp9KJEÌEa`~^9SµX
TUGWdNZ~TodJlLKJEL^gX*GWlLToE=d,0 ELHB2ÐE³ELG2E�X
KCSUToELK�HCj9TVGf£9SU\ Ea`;^@ELKCTV\�ELGIHJd�5ÅÄ�Ä�;
X*GWZ�X
GgX*SUcwd�Tod�0gXQdJE=Z�O]G�HCjWEflLS XQdJdCT_l�X
S HCjWE=OQKCc�O]M�l=O]GWd�E�KCu]X*HCT_O]G�SµX	2Yd³x#2NjwTol�j#l³OQGWdCT_Z9ELKJd,O]GwSVc
l=O]\,^9KJE=dJd�TVurEF2NX=u�E=d�A � jWE�^wKJE³d�E�G¨l³E¢O]M�p9GWZ9ELKJl=OQ\¤^wKJE³d�dCTVurE�dCj¨O;lJq;dtT_dáZ;pWEkHJO[HCjWE�l=OQ\¾09TUGWE=Z
E�J E=lLHJd�O]MÚHCj¨EÌGWOQG9��l=OQGIu�Ea`À39pw`[X
G¨Z�HCjWE(MPO]p9KCHCj�OQKJZ9ELKYZ;T�JypWdCT_O]G¿A¦h2OQKJE³O³u�ELK³xwGIp9\�E�KCT_l�X
S�l³OQ\,�
^9p9HaX*HCT_O]GWd_5æh ¶ �r�	;4l=O]G9£wKC\ HCjgX
HzHCj¨E pwGWZ9ELKJl=O]\,^9KJE=dJdCTUu�EáS_E�X]Z;TUGW§�2NX=u�E,T_d�SVTUGWE�X*KCSVc�dCHaXU09S_EtHJO
HCKaX*GWdCu�ELKJdJEá^@ELKCHCp9KO0gX*HCToOQGWd³x¿2�j9TVS_EáHCjWE�dCHaXU09TUSVTUH�c�OQM HCjWE,l=O]\,^9KJE=dJd�TVurE¤d�jWO;lJq;dÌZ9EL^@ELGWZ9dÌOQG�HCjWE
XU0WdJELGWl=EzO]MnX l�X*^9TUSVSµX
KCcüKCToZ9§rE`A

�



� jWE GIp9\�ELKCT_l*X*Sgd�TV\�p9S X*HCT_O]GWdnOQM�5 ¶ h�b9�r�4;gX*Sod�O�KJE�urE�X
SgX�l=OQ\,^9SVT_l�X
HJE=ZáKJELS X*HCT_O]GWd�j9TV^/0@ELHV2ÐE=ELG
TUG9TVHCTµX*Swl=OQGWZ;TUHCToOQG�Æ³M�X
K@£WELS_Z60@O]pwGWZWX*KCcÌl³OQGWZ;TUHCT_O]G X*GWZáX]dCcI\,^9HJOQHCTola0@ELjgX=uIToOQK6OQM9dJOQSVp9HCT_OQGWd�A�h2O]KJE
dC^@E=l�TU£Wl�X*SVSUc�x@MPOQKÌXkKaX*GW§rE OQM4M�X
KC�®£WELSoZµ0@OQp9GWZWX*KCc�l³OQGWZ;TUHCT_O]GWd=x@HCjWE�XQdCcI\,^9HJO]HCT_l,dJOQSVp9HCT_OQG�l³OQp9S_Z
ELTVHCj¨E�K¶0@E�O]G¨E(OQMÚXzGIp9\ª0 ELKNOQMÚl=O]\,^9KJE=dJdCTUu�E�HCKaX=urE�SUSUTVGW§�2NX=urE=d��PdJE=E(E`A §lA�=ÚT_§]p9KJEz{r�ax;OQK TUHÐl³OQp9S_Z
X*^9^9KJOIX]l�j#HCjWE�HB2ÐO]�v2NX=u�E�d�HCKCpWlLHCp9KJE�Z9E=dJlLKCT�0 E=Z�XU0 O³u�E]x\2NTUHCj X
G#pwGWZ9ELKJl=O]\,^9KJE=dJdCTUu�E[SoE�XQZ;TVG¨§
MµKJOQG~H�A � jWE�dC^@E³lLTU£Wl XQdCcI\,^9HJOQHCTol�dJO]SUp9HCT_O]GfHCjgX*HzE�\�ELKJ§rE³d�TUG2HCj9Tod�l�XQdJEÌZ9EL^@E�G¨Z9d�O]G2HCjWEádCjgX*^ E
OQMNHCjWE¢TVGwTVHCTµX
S�ZWX
HaX«QÚ�W^¿�Ç�r��¤a=WOQK,O]HCjWELKáM�X
KC�®£WELSoZº0@O]pwGWZWX*KCc l=O]G¨Z;TVHCT_OQGWd³x4OQG9SUc�HCjWE¢HB2ÐO]�v2NX=u�E
dCHCKCpWlLHCp9KJE Tod¦KJE�X
SUTÇ�=E=Z+XQdCcI\,^9HJOQHCTol�X*SVSUc�xwTVKCKJE=dC^@E=l�HCTUu�E O]MÚHCj¨EÌdCjgX*^ EzOQMÚHCjWE(TVG9TUHCTµX
SÚZWX*HaX[A
´ G�HCj9T_d4^gX*^ ELKa2ÐEYl=OQGWdCT_Z9ELKiHCKaX�u�ELSVTUGW§½2NX=u�E�dJOQSVp9HCT_OQGWd%QÚ�W^¿��Èx�u����Z Q��W^��µ���C�nO]MyHCjWE�§�ELGWELKaX*S

E	HrpgX
HCT_OQG
Q�S{T�M��WQy�YXªZD�É ��Ê
�WQy�O�/Qg�#�¥�É ;�Ë*�WQg�O�F¢�Qy��� �C¸`Aïªr�

TUG'2�j9Tol�j'2ÐE�X]dJd�p9\�E
���IÌÇ�IM���ÊU��Ë�Í+Î } �
���½Ï��LËI¦·Ðj]|�G��ÊI¦��2NjwTVS_Ezq�E=EL^9TUGW§,TUG+\,TUGWZ�HCj¨EÌdC^@E³lLTµX
S@l�X]d�EzdCHCpWZ;T_E=Z�TUG¥5 ¶ h�b9�r�4;�x¨l=O]KCKJE=dC^@OQGWZ;TUGW§tHJO�´

M��WQy�,Z·Q } ��Q k � Ê
�WQy�,Z�£aQ k � Ë
�WQy�¶ZR��Q k �Á£�¦��[�u�«]��[¤ �C¸`Aï©r�
� jWEáEa`;T_dCHJELGWl=EáO]MnHCKaX=u�ELSUTVG¨§N2NX=urE=d�Tod�TUHJdJELSVMÐX*G2TVGIHJELKJE=dCHCTVG¨§�^9KJOE09S_EL\)A½=¨O]Kzl=O]GIurEL`«39p;`9E=d³x

HCjWE�EL`~T_dCHJELGWl=E OQM6HCKaX�u�ELSVTUGW§�2NX=u�E=d�l�X
G<0 E ^9KJO�urE³Z)0Ic�X,dCjWO;OQHCTVG¨§kX
KJ§Qp9\�ELG~HzXQdNTUG�5Å± � }Qª	;6OQK
pWdCTUGW§zHJOQ^@O]S_O�§QT_l*X*SI\�E�HCj¨O;Z9d6TUGIu�OQSVuITUGW§ÌHCj¨E(D OQG9S_ELctTUGWZ9Ea`kXQd�TVGµ5 ¡NELGg�r©~x ¶ h�b9�r�4;A � jWE�l�X]dJE¦O]M
X�GWOQG9�vl³OQGIu�Ea`�3wpw`�d�pWlJj�XQd��C¸KA �~��T_di\�OQKJENl=OQ\¤^wSVT_l�X
HJE=Z�A ´ G�^gX*KCHCTolLp9SµX*K³xrHCjWE�^9jgXQdJEÐ^@OQKCHCKaX
TUHiMPOQK
HCjWEzKJE=dCpwSVHCTUGW§áHCKaX=u�ELSUTVG¨§/2NX=u�E�Ñ(e » l�X*G�jgX�u�Ez\�OQKJE�HCjgX
GfHB2ÐO¤E	Hrp9TUSVT�09KCTµX�X
G¨ZkHCjWEz^@OrdJdCT�09TVSUTUH�c
OQMÐ\tp9SUHCTU^9SoEüjWELHJELKJO;l�SUTUG9Tolül³OQG9GWE=lLHCT_O]GWd=x�TVG¨l�SUpWZ;TUGW§2p9G¨Z9ELKJl³OQ\,^9KJE=dJdCTUu�EkOQGWE=d�A'C KJE³l=ELGIH ^wKJO;O]M
OQMÌEL`~T_dCHJELGWl=E�O]MzpwGWZ9ELKJl=O]\,^9KJE=dJdCTUu�E)2NX�u�E=d�MPOQKkHCjWE�l�X]d�E��C¸`Aïª;x�¸`Aï©r��2NTUHCj&d�p�³�l�T_ELGIHCSVc�d�\¢X*SUSÒ Z ÓÔ�ÕpÖp× ¦��/2NXQd(§QTUu�ELG�TVG�5 ¶ b9�r�4;Azh2OQKJE=O�u�ELK³xWGWO]Gw��Ea`~TodCHJELGWl=E�O]Mnp9GWZ9ELKJl=OQ\¤^wKJE³d�dCTVurE¾2NX�u�E=d
MPOQKiSµX
KJ§rE Ò 2NXQd¦X*S_dJOzE=dCHaX?0wSVT_dCjWE=Z�AnR�p9\�ELKCTol�X*S9KJE=dCp9SUHJd4EL`~^9S_OQKCTVGW§ HCjWENE�J@E=l�H4OQMgu]X*KCcITVGW§ Ò O�u�ELK
X�S X*KJ§rE�KaX
GW§rEÌX*KJEÌEa`;^wSoOQKJE=Z�TUG¹5 h�����;BA
´ GfHCj9T_dN^gX*^@E�K³x�2ÐEzMPO;lLpWd¦O]GfTod�dCpWE=dÐl=O]G¨l³ELKCG9TUGW§áHCjWEFm�gd:¯�fW¬°fWgihYOQMÚHCKaX=u�ELSUSVTUGW§/2NX=urEÌdJOQSVpwHCToOQGWd

OQMt�C¸`Aïªr��A ´ G�b~E³lLHCT_O]G#{;xa2ÐE¢l³OQGWdCT_Z9ELK d�HaX?09TUSUTVHvc�HJO�OQGWEL��Z~TV\�ELGWdCT_O]GyX
S ^@ELKCHCp9KO0gX*HCToOQGWd³xFX
GWZ�TUG
b;E=lLHCToOQGWd��¤X*GWZf��2ÐEÌl=O]GWd�ToZ9ELKÐ\�p9SUHCToZ;TU\�ELGWdCT_O]GgX*SÚdCHaXU09TUSVTUH�crAC�dCHaX?0wTVSUTVHvcÌHCjWE=OQKCc60gXQdJE=ZtOQG HCj¨E » u]X
GWd�Mµp9GWlLHCT_O]G<5 » xEC���7¨¸QxQm @ ;;jgXQd�0@E=ELG¤Z9ELurE�S_OQ^ E=ZÌMPOQK
Z;cIGgX*\,Tol�X*S6dCc;dCHJEL\�d�A � jWE=dJEÌT_Z9E�X]d�S_E³Z2GyX
HCp9KaX*SUSVc¢HJO�HCjWEádCHCpWZ;c2O]M4OQGWEL��Z;TU\�E�G¨dCToOQGgX*SêdCHaX?0wTVSUTVHvc
OQM HCKaX=u�ELSUSVTUGW§<2NX=u�E=d³x TUGWlLSVp¨Z;TVG¨§[d�cwd�HJE�\�dÌOQMÐl=O]G¨dJELKCu]X
HCT_O]G¥S X	2�d�2NTUHCj d�E³l=OQGWZ�OQKJZ9ELKÌZ;T�JgpWd�ToOQG5ï� � x � �L;ÐX*GWZ�MPOQKÌdJl�X*S X*Ktl=O]G¨dJELKCu]X
HCT_O]G¥S X	2�d62�TVHCj�dJE=l³OQGWZ O]KJZ9ELKtZ~T1JypWdCT_O]G�X
G¨Z�HCj9TUKJZ OQKJZ9ELK
Z;T_dC^@E�KJd�ToOQGµ5æeÌx~� � Aæ{;x � Aæ�4;A4s�GWZ9ELKJl=O]\,^9KJE=dJdCTUu�E\2NX=urE³d�X
KCT_dJEÐTUGj0@O]HCjkl�XQdJE=d�A ´ GüHCj9Tod4^yX
^@ELK³x:2ÐE
l=O]G¨dCHCKCpWlLHÌHCjWE » u]X*GWdÌMµpwGWlLHCToOQG�MPOQKÌHCjWEkd�l*X*SµX
KÌE	HrpgX*HCToOQG��C¸`Aïªr�ax�TUG¹2NjwTol�j p9G¨Z9ELKJl³OQ\,^9KJE=dJdCTUu�E2NX=urE³d�X*KJEz§�ELGWELKaX*HJE³ZüMµKJO]\ HCjWEzGWOQG9��l=OQGIu�Ea`�39pw`[X
GWZüMPO]pwKCHCj[OQKJZ9ELKYZ;T�JypWdCT_O]G¿A
´ G�b;E=lLHCToOQG�{wx9MPO]SUSoO�2NTUGW§áHCjWEt§rELGWELKaX
SiX*^9^9KJOIXQlJj2O]M\5ä� � ;�xl2ÐE £9GWZ�X,MPOQKC\tp9SµXáMPO]KzX*G+TUGWZ9Ea`Ø KJELSµX
HJE=Z¥HJO2HCjWE » u]X
GWd�Mµp9GWlLHCT_O]G A @ jWELG Ø T_dÌGWE=§IX
HCTUu�E]x�HCjWE,HCKaX�u�ELSVSUTUGW§)2NX=u�E¤Tod p9GWdCHaXU09S_Erx

dCTUGWl=E,HCjWE�^9KJE=dJELGWl=EkOQMYX¢^@O�dCTUHCTUu�Ek§QKJO42NHCj KaX
HJE¤Tod�^9KJE=Z;T_l�HJE=Z�A @ jWELG�^ OrdCTUHCTVurE]x�HCjWE�TUGWZ9Ea` T_d
ª
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=ÚT_§Qp9KJE�{G´�DFO]\,^9KJE=dJd�TVurE�HCKaX=urELSVSUTVG¨§¹2NX=urE=d�MPO]K2�C¸`Aï©r�ª2NTUHCjÁ£�Z'��X*GWZ��ÉZ ¸]xÐl=OQG9GWE=lLHCTVG¨§Q��àß �[¤ï�r��{r�rª9¸�HJOºQ{��Z/�G¤V¸KA @ X�u�E=d�GIp9\¾0@ELKJE=Z ¸]xï�;x�X
G¨Z�ª X*KJEfGIp9\�E�KCT_l�X
SUSUc�dCHaXU09SoEfTUG
OQGWE�dC^gXQl=E�Z;TU\üELGWd�ToOQG�xI2Nj9TUSoE«2NX=u�E=d2{�X
GWZ���X
KJE[p9GWdCHaXU09S_EKAáC�SVS�2NX�u�E=d[X*KJE�p9G¨dCHaX?0wSoE�HJO
\tpwSVHCT_Z;TU\üELGWd�ToOQGgX*S9^ ELKCHCp9KO0yX
HCT_O]G¨d�Aa=WOQK6HCjwTod4dC^@E=l�TµX*S;u]X
SUpWENOQM{Q��,HCjWELKJE�X
KJENX*G,TVGw£9G9TUHJEÐGIp9\¾0@ELK
OQM6l=O]\,^9KJE=dJdCTUu�E�2NX�u�E=dYl=OQG9GWE=lLHCTVG¨§ HJOFQ���A
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X*G+TUGWZ;T_l�X
HJOQK(OQMid�HaX?09TUSUTVHvcrA � � jWE TVGWZwEL`+O]GwSVc¢^9KJE=Z;TolLHJd�HCjWE ^gX
KCTUHvc+OQM6HCjWE G~pw\¾0@E�KzOQM6p9G¨dCHaX?0wSoE
ELTo§rELGIu]X
SUpWE=d�O]Ká^@O�dCTUHCTUu�Ef§]KJO42�HCj�KaX
HJE=d��,2�jWELG�HCjWE¢TVGWZwEL` T_d,^ OrdCTUHCTVurE]x%2ÐE2X
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dC^9TUKaX*SBA � jWE,urE=l�HJOQKk� ÔQlXK� ÔQ � X � ÔQ �ó�X ��Tod(TVGIHJOfHCjWE�m6OQTUGWl�X
K4NEá^9SµX
G¨EKA_=WOQSUSoO42�TVG¨§¥DFO]KJOQSVSµX*KCc {[Aæ�wx HCjWE
l=O]KCKJE=dC^@OQGWZ;TUGW§ d�HaX?09TUSUTVHvc�TUGWZ;T_l=E³d Ø À ÿ±�¸�4ý1����ÿ9�Uý¿¹�����¹�SB�.A � jwTod¦Tod�l³OQGWdCT_dCHJELGIHL2�TVHCjfGIp9\�E�KCT_l�X
SOE0WdJELKCu]X
HCT_OQGWdnHCjgX
H4HCjWE�dCpWl=l=E=dJdCTUu�E\2NX=u�E=d X*SVHJELKCGgX*HJEYd�HaX?09TUSUTVHvcrA���¡NE=l�X*SVS¨HCjgX
H¶Q�õ+X*KJEÐ£w`wE=Z�A � jWE
KJEL\kX
TUG9TUGW§ÌHJELKC\�d Z9ELH(� QlX â �}Q � X â ��C} � X*GWZ,Z9ELH�� â �k QxXâ �4Ck Q � X � £w`¢Xzl=OQ\,\üOQG�O]KCT_ELGIHaX
HCT_O]GkOQG�HCjWEdCHaXU09S_EEÆ³p9GWd�HaX?09S_E�\kX
GwTVMPOQSoZwdNX
H�Q���ÆUQ{�@��Aüjý[þ+ÿ)����w«C�dÌO]MµHJELG jgX
^w^ ELGWd³x¿2ÐE�OE09HaX*TVG�XkKCT_§rO]KJOQpWdC¹��"���4ÿ)�á¹���¹¸�!² KJE=dCp9SUH60Ic�HCj9T_dÌHJE=lJjw�
G9T�HrpWE]x�09p9H�TUH(T_d�O]G9SUc+d�pW§�§rE=dCHCTUu�EÌOQMFd�HaX?09TUSUTVHvcrA � O�OE09HaX
TUG�X,l=O]\,^9S_ELHJEtdCHaXU09TUSVTUH�cfKJE=dCp9SUHI2ÐOQp9S_Z
KJE	Hrp9TVKJE¢E=dCHaX?0wSVT_dCj9TUGW§¢GWO]G¨EL`~T_dCHJELGWl=EkOQMÐ^9p9KJE�TU\kX]§QTUGgX
KCc E�T_§rE�GIu]X*SVp¨E³dü�PO]HCj¨E�K�HCjgX*G���Z ���axnX
dJEL^gX*KaX
HJE,��X*GWZ<Hrp9TVHJE(TVGIHJELKJE=dCHCTVG¨§~�Fp9G9KJE=dJOQSVurE³Z¢T_dJdCpWE`A

¸��



GIH+T éÓ]Y_EaÇbd_�R)U[S�\ _+Riû-,/.�UÇ\ R±çdXêbn\,Ê,XVU±VrS�O PWU)XYMTMTU[]EXïVr_EM1XEH
� j¨E pwGWZ9ELKJl=O]\,^9KJE=dJdCTUu�E,l�XQdJE]x�d�§]G)ùG�ºZ dJ§QG«ù:���gl*X*G+0@EtHCKJE�X*HJE=Z�dCTU\¤TUSµX
KCSUcrA�=WOQKÌEa`WX*\,^9S_Erx
mnKJO]^@OrdCTVHCT_OQG�{GAæ©z§rO;E³dnHCj9KJOQpW§Qj�p9GWl�jgX
G¨§�E=Z�A4��O42ÐELurE�K³x�HCjWE\0 ELjgX�u~T_OQKNX
H��jZ��zT_d dCT_§]GwTV£Wl�X*GIHCSVc
Z;T�J ELKJELGIH³x�X]d�\,To§QjIH�0 EáEa`~^ E=lLHJE=Z�MµKJO]\ HCjWE�M�X]lLH�HCjgX*HzSoOQGW§Q�2NX=urE60@ELjgX=uIToOQK�TodzZwO]\,TUGgX
HJE=Z)0Ic
HCjWEkl=OQGIu�E=lLHCToOQG KaX*HJE=d_ù:õ�TUG�HCjWEkM�X*KÌ£WELS_Z�A ´ G�HCjWE�^9KJE=dJELGIH³x4OQGWEL��Z~TV\�ELGWdCT_O]GyX
S4l=O]GIHJEa`~H³xnHCj9T_d
S_E*XQZ9d4HJOáXÌdCSUTo§QjIHCSVcá\�O;Z;TU£WE=ZkdCHaXU09TVSUTUH�cáTVG¨Z9Ea`�A ´ GüHCjWE�l³OQGIHJEa`;HÐOQMy\tp9SUHCTV�vZ;TU\üELGWd�ToOQGgX*S dCHaXU09TUSVTUHvcIx
XQd�2ÐEÌdCjyX
SUSêdJE=E�S X*HJELK³xwHCjWEÌZ;T_dCHCTUGWlLHCToOQG+T_dNd�HCTVSUSê\�O]KJEzlLKCTUHCTol�X*SBA@ TUHCjWO]pwHFS_OrdJd4O]M@§�ELGWELKaX*SVTUHvc+��X*GWZ�HJO�0@E�l³OQGWdCT_dCHJELGIH%2NTUHCjkHCjWE�HCj9TVGü£9SV\ l=O]GIHJEa`~H�5 ¶ h�b9����; �ax
XQdJdCp9\�E

ù[�'ZúM � �WQ��@����ù:�«Z�M � �WQ��ê�\�|�[¤ ��{GAæ�I}]�
R�O]HJE,HCjyX
H�HCj9Tod�TU\¤^wSVT_E=dtHCjgX*HtHCj¨E�KJEüEL`~T_dCHJd,X
G TVGIHJELKC\�E³Z~T X*HJE�E	Hrp9TUSVT�09KCTUp9\YX�Q�Z¡0@ELHV2ÐE=ELG�Q��
X*GWZ�Q{��A � j¨E+l=OQKCKJE³d�^ OQGWZ;TUGW§�dCc;dCHJEL\ O]MzE	HrpgX*HCToOQGWd2��{[Aï�r����Z9E=dJlLKCT�09TVG¨§�HCjWE¢^9jgXQdJE¢^ OQKCHCKaX
TUH
MPOQK¤HCj¨E2HCKaX=u�ELSUTVGW§ 2NX=urE+jyX]d2��X*H�SoE�XQdCHa��HCj9KJE=E�E	H�pwTVSUT10wKCT X;9 Z �WQ����a�[�Ç���ax $ Z �WQ�ZI�a�[�Ç���axQ ZÔ�WQ����Ç�G�Ç�r��A � jWE p9GWZ9ELKJl=OQ\¤^wKJE³d�dCTVurE62NX=urEtl=OQKCKJE³d�^ OQGWZ9d�HJOkX,l=O]G9G¨E³lLHCT_O]G2MµKJOQ\[Q �p2NjwTol�j
jgXQdFX�OQGWEÐZ~TV\�ELGWdCT_O]GyX
S;p9G¨dCHaX?0wSoE \kX*G9TUMPO]S_ZW��HJO\9 �p2NTUHCj¢X�HB2ÐOÌZ;TU\�ELGWdCT_O]GgX*S9dCHaXU09S_E \kX
G9TUMPOQSoZW��ACY^w^ E�X*SVTUGW§�XQ§~X*TUG�HJO[b;E=lLHCT_O]G�{[Aï{;x{2ÐE £wGWZ�HCjgX*H³x�X]d�TUG�HCjWEFÄÚX�`�l�XQdJE]xr: � l=OQGWdCT_dCHJdzO]MÐX*SVS
dJOQSVpwHCToOQGWd�O]M���{GAæª��¦Z9E=l�X=cITVGW§üEL`~^@O]G¨E�GIHCTµX
SUSUc[X*H�^)Z¡T7� A���O42ÐELu�ELK³xWKJE³l�X*SVSUTUGW§,HCjWEtZ~TodJlLpWd�dCToOQG0@E�MPOQKJEND OQKJOQSVSµX
KCcá{GAæ{wxU2�jWELGA��Z&�[�
= � GWO42�l=O]G¨dCTod�HJd6OQMWdJOQSVp9HCT_OQGWdÚHCjgX*HFX*KJEÐOQG9SUcC�+�B�Y�^]�ý_]+XQd^D; �7�·¤ @ TVHCj¨O]p9H S_OrdJd O]MÚ§rELGWELKaX
SUTUH�c�xr2NjWELGs�ÀZ&�[�Il�jWO;OrdJE(XQ§IX
TUGôâ � Ï �W^y�,Z�â �ø �W^g�¶Z QxXr�W^g�ax
X*GWZfHaX
qrEFâ �} x?â �k HJOF0 E TVG¨Z9EL^ ELGWZ9ELGIHzdJOQSVp9HCT_OQGWdYOQMN��{[Aæª��¦TVG&: � xT= � KJE³d�^ E=lLHCTVurELSVc�x�2�jWELKJE62ÐEl�X
GflJjWO;OrdJE�HCjWE(GWO]KC\kX*SVT���X
HCT_OQGsâ �k �u�2���¶Z ¸K¤�7����ë+�±��¹¸��¹¼�B�ïuBw�` Ò �����%Z���{#âa�rfW¬�s

dJ§QG Ò � ���r�÷Z � d�§]G��ù[� �`Ë*���r�C�;Z9ELH §© QlX â �} �aG � ��G � �Q � X â � C} �aG � ��G � � �Q C CX â � C C} �aG � �;G � � �ó� ª¬ �óX � Ì
Z dJ§QGµùG� Ã ö��ö �C¸?�`ËL�L� Q_�¥Q��y�;Z9ELH � QxX â �}Q � X â � C} � Æ ^¿� ��{GAæ�r���

â��[s	cOsbG õ mPdKgWfpmp®¶s	m�gi��s¾e?dEc�fWdKgWfWyEw{dK¬ s!ö	n�dKgWfWyEw
ËHG � �ó� ZDÊHG � ��ùIG6��� QF�ºQ��@��� ��{GAæ�r���

âafWgi� G � �VT7���¶Z��G� G � �u�7� �,Z��WQ��N�ºQ��y���EùG��¤ ��{GA �I���c�d�eHf+ghf>ikjHfmlngVjHo+g^pkqarts�uvqawtrtu�ixfywtz#{�r}|~g�o+g�s�f%ske�f�j�fyr�e�sv��o�e���� �%�:�����F�Irts(l�i�r��>ib����jHsk{!�~�
j�wtlnj'z�q�{�g�skeHf+gskg'jHo+g'q�fhg'��p�rtwtrt��oyr�j��
{r�



�7���r���$w\C�dÐTUGfHCjWEz^9KJO;OQM6OQM6mnKJO]^@O�d�TVHCT_O]G2{GAä}Ix
Ò ���r�¶Z|Z9ELH §¨© QlX â �} â �k QlXAAA AAA AAA AAAQ � �ó�X ��â �} � � �ó� ��â �k � �ó� � Q C C CX ª�«¬ Z��G� ��{GA �¨¸*�

X*GWZ

Ò � �����¶Z|Z9ELH §¨© QlX â �} â �k ��â �ø 	 �6â � Ï 	 �AAA AAA AAA AAAQ C C CX â � C C C} â � C C Ck ��â �ø E �iâ � Ï E � � � �
ª «¬ ¤ ��{GA �I{��

Ä@TVqrE�2NT_dJE]x¨HCjWE�]�ý1»rÿ8²�¹���S6�
�h���<��¹¼�B�"� QlX¤X*GWZ¿â �} daX*HCT_dCMµc�E	HrpgX
HCT_OQG���{GAæ{��r��A���O42ÐELu�ELK³x"â �kT_dYXQdCcI\¤^wHJO]HCT_l�X
SUSVc¢l³OQGWdCHaX*GIH³xhâ �k �u�7� �,Z�¸]xwjWELGWl=EzdaX*HCTodC£¨E³d¦HCjWEzTUG9jWOQ\�O�§rELGWE=O]pWd¦E�HrpgX*HCT_O]GË�â � � � ZñÊ
â � �ÁùTâNT�ù[� ¤ ��{GA �I���
s�dCTUGW§kHCjWEáM�XQlLH(HCjyX
H òGµ´�ZÍâ �ø E ��â � Ï E XQd�0@E�MPOQKJEádaX
HCT_dC£WE=dá��{[Aï�rª��ax{2ÐE,l�X
G�pWd�E���{[Aï{r�r�ax4��{[Aï�rªr�ax��{[A �I���iHJO KJE=Z;p¨l³E(HCjWEzMPOQp9KCHCj+KJO�2�OQMÐ��{[A �I{r�ax9OE09HaX*TVGwTVGW§

Ò �µ���r�¶ZñË �xÏ Z9ELH §¨¨© QlX â �} â �k òGQ � X â ��C} â �8Ck òG �Q �ó�X â � C C} â � C Ck òG � �
� � ù[� Q����¥Q{�

ª ««¬ ¤ ��{GA �r�~�
sYd�TVGW§�HCjWEzHCjwTVKJZ2l=O]SUp9\,GfHJO¤ELSUTV\,TUGgX*HJE��WQ{�j��Q��y�axG2ÐEÌO`0wHaX
TUG

Ò � ���r�.ZDË �xÏ ZwE�H�§¨¨© QxX â �} â �k G � ��G �Q � X â � C} â � Ck �aG � ��G � � �Q C CX â � C C} â � C Ck �aG � �;G � � � �
� � ù[� �

ª�««¬ � ��{GA �Iª��
2Nj¨E�KJE�G � ��G � Z òG6� � ?�� � ?��¡ � ¤ â �k X
KJEzZ9EL£9G¨E³ZÀ0IcG � ´�Z�â � Ï E � G � ´�Z�â �øFE � � Q��F�ºQ{�ù[� � â �k ¤ ��{GA �I©��
» u]X
SUpgX*HCToOQG�O]M ��{GA �~ªr�tX*H�^ Z �2§QTVurE=dtHCjWEü£9KJdCH,E	H�pyX
SUTVHvc�TUG ��{GAæ�r����A ´ GIHJE=§QKaX
HCT_O]G�OQMt��{[Aï�Q�I�ax
HJOr§�ELHCjWELKN2�TVHCj ��{[A �I�r�ax�u�ELKCTUMµc�HCjgX*H�G õ 0@OQHCj·daX*HCT_dCMµc ��{[Aï�r���axL2NTUHCj HCjWE�lLS X*TU\üE=Z·0 OQp9GWZ¨X
KCc
l=O]G¨Z;TVHCT_OQGWdYX*H2��� A
RYO�2·Z9EL£9G¨E �

õ ´�Z|Z9ELH §© QlX â �} G õQ � X â � C} G õ CQ C CX â ��C C} G õ C C ª¬ ¤ ��{GA �;}]�
{w¸



� j¨E�KJE³Z~pWlLHCToOQGkHJO�X�� ý����`¹��)�456¹��h�4ý_S±�?ÿ±� TVG¢HCjWEzdJE=l=O]G¨ZkE	H�pyX
SUTVHvc�TUG���{[Aï�r����TUGIu�OQSVurE³d�ELu]X
SUpgX*�
HCT_O]GfO]M

�
� �
�
� ¤ ¶ KCToE�39c�xwHCj9T_dÐMPOQSUSoO42�dz�PdJE=E]xwEKA §�AVx{5ä� � ;vxw^9KJO;OQMÚOQM�ÄêEL\¤\kXá�GA �9x9OQK�5ï�z�ÌxWb~lJjx;µ�

MµKJOQ\ HCjWE��µTUG9jWOQ\�O�§rELGWE=O]pWdÇ�%CI0@ELSB© dÐMPOQKC\tpwS X;x  � Z¡Qb¢�£� RT�Z9ELH §¨© QlX â �} �AAA AAA �Q C CX â � C C} � Q��ºQ��@�
ª�«¬

Z|Z9ELH §¨© QxX â �} �AAA AAA �Q C CX â � C C} � Q��¹Q��y�
ª «¬ �

��{GA �I���

X*GWZ e�pwjgX
\�ELS© d ^9KCTVG¨l�TU^9S_E?Æ�u]X*KCT X*HCT_O]G�O]M�l³OQGWdCHaX*GIHJd³x�HJO�ELu]X*SVpgX*HJE
�
õ X
H¾^ Z �GA¥��ELKJErx�£áZ£ � ����^g�C§¨¨© � ¸ �

� � ¸��ù[�`Ë Ê	�`Ë �
ª�««¬ Z9ELGWO]HJE=d4HCjWE�l=O;E�³ülLT_ELG~H4\kX*HCKCTU`¤MPOQKY��{[Aï{r�r��2�KCTVHCHJELG+XQd X�£9KJdCHÐOQKJZ9ELK

dCc;dCHJEL\'A
D OQ\¾09TUG9TUGW§&D OQKJOQSVSµX
KCc {[Aï�#X*GWZ mnKJO]^@OrdCTVHCT_OQG {[Aæ�wx�X*GWZ KJE=l*X*SUSVTUGW§�HCjgX*H³xáXQd«^´; �7��x

��Ï �k �!Ï �k � �+; �C¸K�Ç�r�NX*GWZ�dJ§QG ÔQxX�X2� dJ§]GÓk �ø ÔQlX½Z dJ§]G ÔQxX]xG2ÐE�jgX=urE°��±���h����ÿ)��²�uhw x8¤ ³��[s�mPgvd�¯�fW¬ÅfWgWh�fpw{zKs�ã Ø ´�Z dJ§QG Ò � ���r� Ò �VT7���ªfpmIbEfpe?s	w+¯�h
Ø Z dJ§QG+ùG�W¥ ö��ö �C¸?�`ËL�L� Q��¥Q��y�;Z9ELH � QxX â �}Q � X â ��C} � Æ ^ ÔQxXI�u�7� �;Z9ELH � QlX â �}Q CX â ��C} � �óX � �xö��{GA �I���
RYOQHJE�HCjgX*HNHCjWE(Mµp9GWlLHCToOQGWdbG õ TVG���{[Aï�r���¦X
KJE�p9GwTÇHrpWELSUc+dC^@E=l�TU£WE=ZÀ0~c ��{GAæ�r����«g��{GA �I���ax�\�O;Z;p9S_O

dC^gX*GB. ÔQxXr��â �} 0:A=G � X
G¨Z¦G � jgX�u�E�X
G%TV\,^@O]KCHaX*GIH�TVGIHJELKC^9KJELHaX
HCT_OQG·XQd,HCjWE2u]X
KCTµX*HCToOQGWd³xFTUG�HCjWEHCKaX=urE�SUTUGW§/2NX=u�E�Ñze » x
Ë*�WQg�YQ � � � ZDÊ*�WQg�YQ � ���VM��WQg���¸MÚ�WQ��@�����r�WQF�ºQ��@�C��� ��{GAæªr���

OQM9HCjWE p9G¨dCHaX?0wSoE?Æ*dCHaX?0wSoEn\kX
GwTVMPOQSoZwd6OQMxQ{�kX*GWZ�Q����V����X]d�HCjWE dCjWO;l�qtdC^@E³E=Z/�4T_dÚu]X*KCToE=Z�A%ÄgTVqrEP2�Tod�Erx
¸Ë*����� Z9ELH §¨© QlX â �} �aG � �;G � �AAA AAA AAAQ C CX â ��C C} �aG � ��G � � �ó� ª «¬ � X � ÌLZ=¥ ö�Gö �C¸E�EË��L� QF��Q��g�~Z9ELH � QlX â �}Q � X â ��C} � ��{GAæªw¸*�

l�X
G/0@E KJE=l=O�§QG9T��³E=Z�XQd(§�¨§ < � < � Ì³xK2�jWELKJE Æ �V����Tod�HCjWEb�¡ýT���Y¹��)�45/�	ý9ë�ÿ)�?ÿT��¹¼�h�@�W�Y�"»���¹¼�B�4xr\�E�X]d�p9KC�
TUGW§�HCj¨E�Z;Tod�HaX
GWl=E2�µTUG �*��Z;TU\�ELGWdCT_O]GgX*S6^wjgX]d�E¤d�^gX]l=E���0@E�HB2ÐE=ELG�HCjWE�OQGWE,Z;TU\üELGWd�ToOQGgX*Sip9G¨dCHaX?0wSoE
\kX
GwTVMPOQSoZ©Q X*GWZ2HCjWE�HB2ÐO�Z;TU\�E�G¨dCToOQGgX*S6dCHaXU09S_EÌ\kX
GwTVMPOQSoZ2OQM)9 X
S_OQGW§kX�£w`wE=Z2HCKaX*GWdCu�ELKJdJEádJE=lL�
HCT_O]G¿AñC�SVHJELKCGgX*HCTVurELSVc�x�TUH�KJEL^9KJE=dJELG~HJd¤HCjWE�O]KCT_ELGIHaX
HCT_O]G¸2NTUHCjR2Nj9T_lJj�: � X
GWZ¶= � TUG~HJELKJdJE=lLHkTUG
�Q��Z;TU\�E�G¨dCToOQGgX*Sg^wjgX]d�EzdC^gXQl³EzOQM6E	HrG¿A���{[Aæª��r�ÐX*pW§]\�ELGIHJE=ZN2�TVHCj

� � Z&�[¤ ��{GAæªr{��
{r{



� jWE�dCHaXU09TUSVTUH�c,TUGWZ9Ea` Ø T_dÐXtl=O;OQKJZ;TUGgX
HJEL�iX*GWZ�G¨O]KC\kX*SVT���X
HCT_O]Gw��TUGWZ9EL^ ELGWZwE�GIH \�E�X]d�p9KJEYOQMêHCjWE
OQKCToELGIHaX
HCT_OQG¿A°¾ÿ��¼»9�`��ÿT��¹¼�B���±� Ø w@ E�GWO42 HCp9KCGfHJO,HCjWEÌl�X*SolLp9SµX
HCT_OQG�O]M�HCjWEÌdCHaXU09TUSVTUH�c¢TVG¨Z9Ea`¢MPO]K¦HCjWEzp9GWZwE�KJl=OQ\,^9KJE=dJdCTUu�EÌl�XQdJE]x2NjwTol�j+j9TUGW§rE=dNOQG�HCjWEÌl�X*SolLp9SµX*HCToOQG+OQMÚHCjWEÌd�To§QG+OQMÚHCjWEth2ELSUG9TUq�O�ukTUGIHJE=§]KaX*Sª Æ � ª ��Z«¥ ö��ö �C¸?�`ËL�L� Q��¥Q��y�;Z9ELH � QxX â �}Q � X â ��C} � Æ ^¿¤
� j9T_dÚl�X
Gª0 E4ELu]X*SVpgX*HJE=Ztl=OQG~urELG9ToELGIHCSUcÌTVG�HJELKC\üd�O]MwHCjWE4SoELMµH��=ELKJO�E�T_§rE�GwMµp9GWlLHCToOQGCþ Ì ¤ @ Ei^@OrdCHC�

^@O]GWE�XzZ;T_dJlLpWdJdCT_OQGüOQMyHCjWE(XQdJdJO;lLTµX
HJE=Z�dC^ E=lLHCKaX*SWHCjWE=OQKCc HJOzHCj¨ENGWEa`~H dJE=lLHCToOQG¿A ´ H4HCKaX
GWd�^9TVKJE=d4HCjgX*H
HCjWE�h2ELSVGwTVqrO�u2TVGIHJE=§]KaX*S X
KCT_dCTUGW§kTUG�l�X
S_lLp9SµX
HCT_O]G�OQM4HCjWE,dCHaXU09TVSUTUH�c2TUGWZ9Ea`[MPO]Kzp9G¨Z9ELKJl³OQ\,^9KJE=dJdCTUu�E
dCjWO;l�q;dNl�X
GÀ0 E EL`~^9KJE=dJd�E³ZfX
SUHJELKCGgX*HCTVurE�SUc[XQd¬ ÔQ��ºQ%P�$�Tþ ÌXk® �PZ ¬ ÔQlX`�!�9þ Ì ® Z���� ��{GAæªr���
2Nj¨E�KJE ¬  1�	  ® ZwE�G¨O]HJE=d+� } TUG9GWELK6^9KJO;Z~pWlLH³x:Qm�T_dÚHCjWEÐd�HaX
HJENX*KCT_dCTVG¨§YTUGáHCjWEÐOQKCTo§QTVGyX
SIMPOQKC\tp9SµX��µTVG,HCjWE
^9KJE=dJELGIH dJELHCHCTVGW§9x�Qm¶Z·Q����Id�E³Eª5ï� � ;9MPOQKF\�OQKJEN§rELGWELKaX
SydCTVHCpyX
HCT_O]G¨da�ax;X*GWZ��áTod X*G�X
^w^9KJO]^wKCT X*HJELSVc
lJj¨O�dJELG�l=O]G¨dCHaX
GIH�A � jWEÐqrELc¤dCTU\,^9SUTV£Wl�X*HCToOQGkOQMgHCjWE�h2ELSVGwTVqrO�u TUGIHJE=§]KaX*SWl=O]\�E=dnMµKJO]\ HCjWE�MPO]KC\�p9S X�Tþ ÌX Z��C¸?�`ËL�;Z9ELH � QxX â �}Q � X â ��C} � � ��{GAæªQ�~�
2NjwTol�jñ2ÐE�ZwE�KCTUu�E|0 ELS_O42ªA D OQ\,^gX
KCTUGW§�0@ELjgX=uIToOQKJd+X*H|T2��x�2ÐE�£wGWZ�HCjgX
H¢HCjWE�dCT_§QG&OQMtHCjWE
h2ELSVGwTVqrO�ukTUG~HJE=§QKaX
SêT_d

d�§]G �C¸E�EË��~Z9ELH(� ÔQxX Ï �}ÔQ � X Ï �} � � þ ÌX �óX � �xö¾�
X*GWZkHCjIpWd³x9KJE�MPELKCKCTUGW§/0gXQlJq�HJO2��{[Aïªr�r�ax[2ÐEzOE09HaX*TVGfHCjWEÌd�TV\,^9S_EzEa`;^wKJE³d�dCToOQG¿´�7����ë+�±��¹¸��¹¼�B�ïuBw x�x�y yEcIdEwNn[w�zrs	cOq�yE~��{cOs	m�m�fpe?sLâ%dEe?s�{�gi��sIm�gd:¯�fW¬°fWgih�fpw�zrs�ã Ø q�d`w'¯�s�q�yE~I��n�gs�zdEm

Ø Z dJ§QGµùG�hþ ÌX �VT7��� ÔQxXI�u�2��� ��{GAæªrª��
â��[s	cOsdþ Ì zKs	w{yKgs	m�gp�[s�¬�so�gYò�s	c�y�s	f1bKs	wUo�n[w{q4gifWy`w�Â

=WOQK¤HCj¨E[d�^ E=lLTV£¨l�HCKaX=urELSVTUGW§ 2NX=u�E2l=O]\,^9pwHJE³Z G~pw\üELKCT_l�X
SUSVc�X*GWZ�dCj¨O42NG�TUG =ÚT_§Qp9KJE�ª�X*GWZ
MPOQKÌHCjWE�l=O]KCKJE=dC^@OQGWZ;TUGW§&þ Ì dCjWO42�G�TUGÁ=�To§Qp9KJE�}Ix¿2ÐE�O`0¨dJELKCu�E,HCjgX*H Ø Z�Tá¸`�Úl=OQGWdCT_dCHJELGIH62NTUHCj
dCHaXU09TUSVTUH�c¢O]MÚHCj¨Ezp9GWZ9ELKJl=OQ\¤^wKJE³d�dCTVurE�2NX=urEKA � O�£9G9T_dCjfHCjWEz^9KJO;OQMÚO]M�miKJOQ^@O�dCTUHCT_O]G2{GAV¸�¸�2ÐEÌdCj¨O42
HCjWE¢E�HrpgX*SUTVHvc&��{[Aæª]�I�zHCjWELG�pWdJE¤TVGIHJE=§]KaX*HCT_O]G�0Ic ^yX
KCHJd,X
G¨Z HCj¨EkM�XQl�H�HCjgX*HFþ Ì �VT2���FZ��GA C�d2ÐEáZ;Tod�l�p¨dJd�TVG�\�OQKJE ZwE�HaX*TUS6TUG�HCjWE�GWEa`;HÌd�E³lLHCT_O]Gêxrþ Ì T_d�p9G9T�H�p¨E�SUc�dC^@E³lLTU£WE=Z2p9^�HJOfX�l=O]GWd�HaX
GIH
M�XQl�HJOQK³x~Tod\0@O]p9G¨Z9E=Z x¨X
GWZfdaX*HCTod�£WE=d HCjWEtXQZ?ÃCOQTVGIHYELT_§�ELGIu]X*SVpWEzE	HrpgX*HCToOQG

�á�ËHG � � � � � T|�Ê�G � � � T�ùIG � Z��[¤
{r�



u+ = 0.1

=ÚT_§]p9KJE�ªG´ � jWE�p9G¨Z9ELKJl³OQ\,^9KJE=dJdCTUu�E�2NX�u�EÌl=OQKCKJE³d�^ OQGWZ;TUGW§áHJO¾£¥Z��;x��«Z�¸rxyX*GWZNQ��«Z��[¤_¸`A
´ HNMPOQSVS_O42Yd¦HCjgX*HNHCjWEÌZwE�KCTUu]X*HCTVurECþ ÌX Tod¦p9G9T�H�p¨E�SUc+d�^ E=lLTV£¨E³Züp9^fHJO�l³OQGWdCHaX*GIHÐM�XQl�HJOQK�0IckHCjWE(^9KJO]^w�
ELKCHCToE=d�HCjgX*HNTUHYZ9E=l�X=c;dYX*H2��� X*GWZ+dÇX
HCT_dC£WE=d

��Ë�ÈK� � �rT��Ê�Èw�B�rTÁùrÈ/Z��G� ��{GAæªr©��
OE09HaX
TUGWE=Zj0IcfdJELHCHCTVGW§/ÈFZ¯G � A
RYO�2�xwO`0¨dJELKCu�E�HCjgX*H³xG0Ic'C�0 ELS© d¦MPO]KC\�p9SµXwx~HCjWEzurE=l�HJOQKt���?Ï��$� } �$� k �ÐZwE�£wGWE=ZN0Ic�?Ï¶Z|Z9ELH � Q � X â � C}Q � �X â ��C C} � �� } Z���Z9ELH � QxX â �}Q � X â � C C} � �

X*GWZ � k Z|Z9ELH(� QxX â �}Q � X â ��C} � �
\tp¨dCHNdaX*HCTod�MµcA�?Ï � T¶� } � � T¶� k � � � � Ë�°�±����OùI±{� MPOQKNX*G~ckd�O]SUp9HCT_O]G � OQMÚHCjWE�SUTVG¨E*X*KCT��³E=ZüHCKaX=u�ELSUTVGW§2NX=urEÌE	H�pyX
HCT_O]G ��Ë � � � � T�Ê � � ��ù � Z �[�
OQM�2Nj9T_lJj<0@O]HCj ÔQxXtX*GWZÓÏ �} X
KJEzdJOQSUp9HCToOQGWd�A

{Q�



´ HáMPO]SUS_O42Yd�HCjgX*H+���?Ï��$� } �!� k �Ì\�pWdCH,daX*HCTodCMµc¥HCjWE+XQZ?ÃCOQTVGIHjÑze » HJO�HCjWEüSVTUGWE�X*KCTÇ�=E=Z�HCKaX=u�ELSUTVGW§2NX=urEÌE	H�pyX
HCT_O]G<2NKCTUHCHJELG¥XQdÐ£wKJdCHYOQKJZ9ELKYdCc;dCHJEL\ ¥ � Z¯² S ¥ xl2�jWELKJEW²�T_dYXQdÐTUG ��{[Aæ©��ax² S Z §© � � ù[�`Ë�t¸ � ��Ê��EË
� �t¸ �

ª¬ �
MµKJOQ\�2Nj9T_lJj<2ÐE�KJE�X]Z~TVSUck£9GWZ¢HCjgX*H>� k daX*HCTodC£¨E³d���ó� �k �|�Ê�� k �EË��B���|�ù[�EË��Ç� k Z��[¤
� jIpWd=x

�C¸?�EË��;ZwE�H � QxX â �}Q � X â � C} � Z��C¸E�EË��Ç� k
daX*HCTod�£WE=dÌ��{[Aïªr©�� XQdNlLSµX
TU\�E=Z�Aüjý[þ+ÿ)���h�`A
� jWE�MPOQKC\tpwS X���{[Aïªrªr�,TVG mnKJO]^@OrdCTVHCT_OQG�{[A_¸r¸2Tod¢GWE�2ªA � j¨E�TV\,^9KJO³u�E=Z�MPO]KC\�p9S X���{[Aæª�©r��TUG

mnKJO]^@OrdCTVHCT_OQG¥{[A_¸r¸�Tod�GWOQHNKJE=dCHCKCT_lLHJE³ZfHJO,HCjWE�dC^@E³lLTµX
SêdJELHCHCTUGW§kOQMÚHCj9TUG2£9SV\ \�O;Z9ELSod�A ´ G+M�XQlLH³x¨HCjWE
T_Z9E�X]d�pWdJE=ZfTVG2TUHJdYZwE�KCTUu]X*HCToOQG�xyTUG2^gX*KCHCTolLp9SµX
Ká��{[Aïªr����X
G¨Z���{[AïªQ�I�axyE�X]dCTUSUc�§�ELGWELKaX*SVT��=EzHJO�dCc;dCHJEL\�d
OQM6l=O]GWd�E�KCu]X*HCT_O]GfS XP2YdNOQMiX*KO09TUHCKaX
KCcfO]KJZ9ELK�HJO cIT_ELSoZ�X*G[X*GgX
S_Or§�OQpWd KJE=dCp9SUH�A � jWE=dJEzMPOQKC\tp9SµXQEÌX
KJE
HCjWEÌl=OQGWdJE	HrpWELGWl=EzO]MnX §rELGWELKaX
S�09pwH(dJOQ\�E�2NjgX*H GWOQGWdCHaX*GWZWX*KJZ+Z;pyX
SUTVHvck^9KCTUGWlLTU^9SoE`A´³
� j9T_d�O`0Wd�E�KCu]X*HCT_O]G�HCjWELKJELMPOQKJEtKJEL^9KJE=dJELGIHJdÌX,pWdJELMµp9S�KJEL£9GWEL\�E�GIHzTUG�HCjWEá§�ELGWELKaX*S6HCjWE=OQKCc:A�=WOQK

l=O]\,^gX*KCT_dJO]GêxQHCjWE�MPO]KC\�p9SµXzO`0wHaX
TUGWE=Z,TVGµ5ï� � ;¨MPO]K4dJE=l=O]GWZ,OQKJZ9ELK Z;T1JypWdCTUu�E�dCc;dCHJEL\�d4Tod X*GgX*SoOr§�OQpWdµ�¶Bs\·kjHo>fyr���p�w�jHo¹¸IskeHf+gºfyikj�f»f>ikgV�¼j���f»f>ikjHf�½ û'¾H¿ q>jHf>r�q�Àkg'q�f>iÁgÂg'��pÁj�fyr�e�s��¼e�oºÃ�Ä��'j�s��8gÂqyg'g�s���o�e��Åfyikg��#eHo+gu�g�skg�o+jHwko�g�w�j�fyr�e�s Æ Ã ÄÈÇ Ã ÄÉÄÈÇ Ã ÄÉÄ ÄËÊ�ÌÍ ÆÈÎ Ç Î Ä¼Ç Î Ä ÄÈÊaÏ4Ð ¿�ÑFÒ4Ó'ÔBÕ�Ò8Ô��eHo�q>eHwtp�f>r�eHskq Î eF�hf>ikg´wtrtskg'j�oyr�Ö'g'{\fyo+j'×�g�wtrts�uWlhjØ×�g6ÙVÚ^Û Æ rts�·kj�oyf>r���p�w�jHo¹¸8{�g'�'j'z�rts�uWq>eHwtp�fyr�e�skqºeF��fyikgvj�{�ÜaeHrts�fÙ»Ú�ÛRjHfVÝ#Þàß Ê j�sk{bq>eHwtp�fyr�e�skq�Ã)eH��fyikg�j�{�Ü�e�rts�f�g�rtuxg�s�×�jHwtpkg�ÙVÚ^ÛRjHfVÝáÞ©ß�¸xl�ikg�o�gÌÍ�â Þäãå�æ^çéè ¿ Ä Ä æ ¿ Ä ¿� ¿ Ä æ ¿ ß¿ ß ßHêëíì Æ
� �Éî�ï Êð eHo¹¸Á��zW{�pkjHwtrtfBz�¸If>i�r�qhrt�á·�wtr�g'q�fyikjHf Æ Ã�Ä Ç Ã�ÄÉÄ Ç Ã�ÄÉÄ Ä Ê Í Þ â Æ ½ ¾ Ç ½ è Ç ½ û Ê ¸Iq>eHwt×�g'q�fyikg�j�{HÜaeHrtsxf�eF�%fyikg»f>o+jØ×�g�wtrts�u!lhj'×�gÙ»Ú�Û�l�oyrtf>f+g�s6j�q�jÂÀ�o+q�f�e�o�{�g�onqaz�qaf�g���¸�jHsk{b��z#rtsÁqa·_g'��f>r�eHs#½ û Þ ¿ Ã�ÄÈ�ñ i�r�q�o�g�w�j�fyr�e�s_¸�rtsWf>p�o>s8¸�r�q�jvqa·_g'��r�jHw~�'j�q>gVeF�Æ Ã Ç Ã Ä Ç Ã Ä}Ä Ç Ã ÄÉÄ Ä Ê Í ÆÈÎ Ç Î Ä Ç Î ÄDÄ Ç Î ÄDÄ Ä Ê Ï Ð ¿�ÑFÒ4Ó'ÔBÕ�Ò8Ô��eHo�q>eHwtp�fyr�e�skq Î ¸ÁÃ!eH��fyikgVg�rtu�g�s�×�j�wtpÁgVjHsk{ Æ o+g'q�·8� Ê j�{�ÜaeHrts�f^g�rtu�g�s�×�jHwtpkg´Ù»Ú�Ûàj�fVÝbÞRß�¸xl�ikg�o+gÍàâ Þ ãå Õ çéè ¿ Ä Ä æ ¿ Ä ¿æ�çmæ ¿ Ä Ä � ¿ Ä ¿ ßæ ¿ Ä æ ¿ ß ß êë Ç Æ
� �Éî�ò Êp�sk{�g�omj�q>qap��á·�fyr�e�s ¿ Î Ä ÄDÄÁÞ ç Î Ä æ Õ Î � ñ iÁg�{�pkjHwtrtfBzvo+g�w�jHf>r�eHs Æ � �Éî�ï Ê lhj�q%·8eHrts�f+g'{veHp�f�rts�� óéô4� � �krtsbf>ikg�qyg'�'e�sk{xõeHo+{�g�oV{xr}|Ipkq�rt×�g Æ qaz�qaf�g�� Ê �'j�q>g�öIfyikg�p�sk{�g�oywtz�rts�uáo�g�w�j�fyr�e�s Æ � �ÉîHò Ê lhj�q�·_eHrtsxf�g'{We�p�fVrtsà� ôÁ÷»�¼¸Ió�g��á�bjvø�� ø�¸_jHsk{f>iÁgVg+ùxf+g�skq�r�e�sbf+e)j�oy��rtf>o�j�oyzÂi�rtu�iÁg�o�e�o�{�g�o�e�·_g�o+jHf+eHo+q�{�r�q>��pkqyq>g'{)rts�� ôk÷»�¼¸�·�o+e�eF��eH� ñ ikg'eHo+g��;ú�� ² �

{rª



HJO�D OQKJOQSVSµX
KCcf{GAV¸*�[�wTUG[HCj¨EÌHCj9TUKJZ2O]KJZ9ELK�dJl�X
SµX*KNl�X]dJE(HCKJE*X*HJE=ZfTVG�5 eL;�HCjWEÌMPOQKC\tp9SµX,OE09HaX
TUGWE=Z2X
KJE
Ea`~^9SVT_lLTVHCSUc+ELu]X*SVpyX?09S_E]x¨X
GWZ¢HCjWEzT_dJdCp¨EzZ9O;E=dÐGWOQHYX*KCTodJE`AC(d¦^ OQTUG~HJE=ZfO]pwHYTUG¥5 b9b;l�j�;ÚTUG+HCj¨EtZ;T�Jgp¨dCTVurEÌl�X]d�Erx~GWOQGIu]X
GwTodCjwTVGW§üO]MÚHCj¨E h2ELSVGwTVqrO�ukTUG~HJE=§QKaX
S
T_dÐKJELS X*HJE=Z�HJO/2ÐELSUSV�®^ OrdJE=Z;GWE=dJd¦O]Mi¡¦T_E�\kX*G9G+d�O]SUp9HCT_O]GWd¦GWE�X
K¦HCjWEzp9GWZwE�KJl=OQ\,^9KJE=dJdCTUu�EÌdCj¨O;lJq��WQ��ÚxQ{�Úx�����A � jWELKJEzT_d³x~jWO42ÐELurE�K³xwG¨OüX*GgX*SoOr§áO]MÐ��{[Aæ�9¸��4TUG+HCjWEzZ~T1JypWdCTUu�EÌl�XQdJE]x~MPO]K�2�j9T_lJj2dJl�X
SµX
K�ÄÚX*`
dCjWO;l�q;dYX*KJEÌX
S�2NX=c;dNdCHaXU09S_EF5 b{A_¸
xy�6A_¸
xy�ªAæ{;xW�6Aæ�wxG7;��±�;A
´ G)0@O]HCjµÄÚX�`2X
G¨Z�p9G¨Z9ELKJl³OQ\,^9KJE=dJdCTUu�E�l*XQdJE=d³x~HCjWE TVGWZwEL` Ø l*X*G<0 EÌELu]X*SVpyX
HJE=ZfGIp9\�E�KCT_l�X
SUSUc:A

��O42ÐELu�ELK³x�TUHkZ9O;E=d,GWOQH�§]TUu�E�X l=O]GWlLSUpWdCTUu�EfKJE=dCp9SUHkO]MÌd�HaX?09TUSUTVHvc�x¦c~T_ELSoZ~TVGW§�OQG9SUc ^yX
KCTUH�c#OQMzHCjWE
GIp9\¾0@ELK(OQMÚp9G¨dCHaX?0wSoEzELT_§�ELGIu]X
SUpWE=d�O]M4��AC l³OQ\,^9S_E�HJE¤G~pw\üELKCT_l�X
SNELu]X*SVpyX
HCT_O]G�OQMNdCHaXU09TVSUTUH�c�l*X*Gº0 E�^@ELKCMPO]KC\�E=Z�EP³�lLT_E�GIHCSUc�pWd�TVGW§�X*G
X*So§rO]KCTUHCj9\ OQM ¶ KCTVGú5 ¶ KO;vx6TVG�2�j9Tol�j Ò �u ï� TUHJdJELSVM�TodáELu]X
SUpgX*HJE³Z�GIp9\�ELKCTol�X*SVSUc�x X*GWZ HCjWEj2�TVGWZ~TVGW§
GIp9\¾0@ELKtl=O]\,^9pwHJE³Z X
KJOQp9GWZè. � ���º¦ �90:A�h2OQKJE=O�u�ELK³x HCjWEáHJO]^ E�T_§rE�GIu]X*SVp¨E¤l�X*G+0@E¤l=OQ\,^9p9HJE=Z
GIp9\�ELKCTol�X*SVSUckpWdCTUGW§�HCjWE�^@O42ÐELKÐ\�E�HCj¨O;ZkZ;T_dJlLpWdJdJE=Z�TUG�HCjWE�MPOQSUSoO42�TVG¨§ dJE=lLHCT_O]G¿A�=9p9KCHCjWELKC\�OQKJErxyXQd2NXQd(ZwO]GWE TVG�5 ¶ h�b9�r�U;vx¨G¨O]G9SUTUGWE�X
K�dCHaXU09TVSUTUH�c2l�X
G)0@EturE�KCTU£WE=Z2GIp9\�ELKCTol�X*SVSUc'0Icf^ ELKCHCp9KO0wTVGW§¢HCjWE
dCHaX*HCToOQGgX*KCcF2NX=u�E�X
GWZ¢GWOQHCTVG¨§¤l=OQGIu�ELKJ§�ELGWl=EÌOQKNZ;TUu�ELKJ§rELGWl=EÌO]M�dJO]SUp9HCT_O]G¨dNOQMÚHCjWEÌm e » Aû ü (+î�!.-Hý�&µ-	ë ç��µì#-	$/�µí�î�ì�!#í�þ¹-4î4-�!nÿ í¾�+& !#æµç î	$/����ý���í���ç� íª".í�&)$��
	
� jwTod�dJE=l�HCT_OQG+X]ZwZ;KJE=dJdJE=d4\tp9SUHCTU��Z;TU\�E�G¨dCToOQGgX*SêdCHaX?0wTVSUTVHvc�X*GWZkHCjWE�S_OQGW§]�v2NX=u�E�^gX*KaXQZ9O³`¤MPO]K�dCHaX?0wTVSU�
TUH�c�OQM p9GWZwE�KJl=OQ\,^9KJE=dJdCTUu�E�dCjWO;l�q;d�A¢�YELKJE�2ÐEkX*KJE�l³OQGWl=ELKCGWE=Zµ2NTUHCj�jWO42ÔHCj¨E�dC^ E=lLHCKCp9\�OQMÐHCjWE
SUTVGWE�X*KCTÇ�=E=Z,O]^@ELKaX
HJOQKiZwE�^@ELGWZ9d4OQG HCjWE¦HCKaX
G¨dCu�ELKJdJE,2NX=u�E¦G~pw\¾0@E�K�A#=WOQKiHCjwTodn^9KJOE09S_E�\ 2ÐEÐ^9KJE=dJELGIH
HCjWE=OQKJE�HCT_l�X
S�Ã�p¨dCHCTV£¨l*X*HCT_O]G¢MPO]KÐMPOQKC\kX
SÚX*GWZ¢G~pw\üELKCT_l�X
SêHCKJE�X*HC\üELGIHJd�O]MÚHCj¨EÌdC^@E³lLHCKaX*S@^9KJO`0wSoEL\'AC £wKJdCH6OQKJZ9ELKÚ^ ELKCHCp9KO0yX
HCT_O]G,X
GyX
SUc;dCTod�O]M;HCjWE d�^ E=lLHCKCp9\ l�X
G½0 E4KJE�XQZ;TVSUcÌl�X
KCKCT_E=ZtOQp9H³xU0@O]HCjÌMPOQK
dCc;dCHJEL\�dNX*GWZ�MPOQKÐdJl�X
SµX
K E	HrpgX*HCToOQGWd³xr0Ic » u]X*GWdÐMµpwGWlLHCToOQG�l�X
S_lLp9SµX
HCT_O]G¨d4u�ELKCckdCTU\¤TUSµX
K HJO�HCjWOrdJE�O]M
HCjWE�^9KJELuIToOQpWd�dJE=lLHCToOQG�5 � b:;A @ jgX*HI2ÐE�KJE	H�pwTVKJE�jWELKJE]xyjWO42ÐELurE�K³xgT_d X'mPs�q�y`w�zjyEc�zKs	cYEa`~^gX*GWdCT_O]Gêx
OQK«§ïZ~T1JypWdCTUu�E�l=OQKCKJE=l�HCT_OQG¿©FTVG�HCjWE�SµX
G¨§]pgXQ§rE+OQMj5 � b:;vxYdCTUGWl=E�dJl�X
SµX
Kkd�jWO;lJq�MµKJOQGIHJd+X*KJE�X
S�2NX=c;d
GWELp9HCKaX*SVSUc,dCHaX?0wSoE�HJOz£9KJdCH OQKJZ9ELK��PdJE=E¾5 � b:;�xIOQK¦l�X*SolLp9SµX*HCToOQGWd�Ã�pWdCH%0 ELS_O42(��A ´ G�HCjWE�^9KJE=dJELGIH³x;d�l*X*SµX
K
dJELHCHCTUGW§¨x6HCj9T_dtT_dá\tpWl�j \�OQKJEkl=O]GIurE�GwToELGIH HJO¥l*X*KCKCc�OQp9Háu~TµX2dCHaX*GWZWX*KJZ x%=wKJE=Z;jWOQSV\ d�O]SUu]X?0wTVSUTVHvc
l�X
S_lLp9SµX
HCT_O]G¨d³x:Ã�pWd�HCTV£WE=Z)0Ic2^gXQdJdCTUGW§�HJO+X*G�X*^9^9KJOQ^9KCT X*HJEª2ÐE�T_§Qj~HJE=Z�G¨O]KC\+xgHCjgX
G�uITµX�HCjWE » u]X*GWd
Mµp9GWlLHCT_O]G%MµKaX
\�E�2ÐO]KCqgx�X*GWZ�2ÐE�d�jgX
SUS�HCjWELKJE�MPOQKJEfHaX
qrE2HCj9T_dkZ;T�J ELKJELGIH�^@O]TUGIHkO]MzuIT_EP2 TUGR2NjgX*H
MPOQSVS_O42Yd	AåIHKJ �íU)X`a UÇOQUÇ\d_ÂU±U[XYM
D OQGWdCT_Z9ELKÐGWO�2·HCj¨Ez\tp9SUHCTU��Z;TU\�E�G¨dCToOQGgX*S@u�ELKJdCT_O]GQ�SxTRM��WQy�YX½ZD�É ~�Ê
�WQy�O�/Qg�#�¥�É I�VË*�WQg�O�F¢�Qy� ���[A_¸��
OQM�E	HrpgX*HCToOQG���{[A_¸���A%Ä@TUGWE�X
KCT��LTVG¨§ XU0 OQp9H QÚ�u æ�ax¨X
GWZ¤HaX
qITUGW§ÌHCjWE�=¨O]p9KCT_ELK HCKaX
G¨dCMPO]KC\ TUGkHCKaX
G¨dCu�ELKJdJE
Z;TUKJE=l�HCT_OQGWd³xG2ÐEzOE09HaX
TUG�� S�Z��á��� ´�Z �t�Ë_�� X�X�X
�YXLT|�Ê_�� X
�YXL�|�ù��� �YX��è� } �Ê_�� ���Ë_�� X
�YX��¥Ë_�� X�X
���6� ø Ë_��

���[Aï{r�
{r©



2Nj¨E�KJE
ËIZDË*� Qg��� ÊLZDÊ*� Qg��� ù_ZúMG�µ� Q@����Ê��µ� Q@� QxX�T�Ë��P� Qg� QlX�X�X�� ���[Aï�r�

X*GWZô�üTod�HCjWE�2NX�u�EzGIp9\ª0 ELK³x´�� ZL�� �W^¿�$�{�u�C��Aüjý[þ+ÿ�����w » HrpgX*HCT_O]G ���[Aï{r�ÌT_dáMPO]KáHB2ÐO�dC^gXQl=EkZ;TU\üELGWd�ToOQGWd�X]d�TUG�HCjWE+X*^9^9SUTol�X*HCToOQG�HJO�HCj9TUG
£9SU\�d�A ´ G,HCjWE¦l*XQdJE OQMWj9T_§QjWELKiZ;TU\�E�G¨dCToOQGWd³x*KJOQHaX*HCToOQGgX*S~TUGIu]X
KCTµX*GWl=EÐcIToELS_Z9d�HCjWEÐdaX*\�E4HCKaX
GWd�MPO]KC\�E=Z
E	HrpgX
HCT_OQG+TUGN2�j9Tol�jã��0@E³l=OQ\�E³d¦HCjWEz\�O;Z;p9SUpWd�O]MÚHCj¨E�2NX=u�ELGIp9\ª0 ELK�AC(d�dJO;lLT X*HJE=Z/2NTUHCj ���[Aæ{��ax�2ÐEzjgX�u�EzHCjWE(M�X
\,TUSVc

���4��i��ÅI� � Z�� ���[A �I�
OQM¦ELT_§�ELGIu]X*SVpWE,E	HrpgX*HCToOQGWd³xx2NjWELKJE��aÌzTodzEa`¨XQl�HCSUc2HCjWEáSVTUGWE�X*KCTÇ�=E=Z�OQ^ ELKaX*HJO]KzX?0@OQp9H QÚ�W^g��MPOQKzHCjWE
OQGWEL��Z;TU\�E�G¨dCToOQGgX*S@^9KJO`0wSoEL\'A ´ G)2NjyX
H�MPO]SUS_O42Yd³x�2ÐE½2NTUSVS6XQdJdCp9\�EC�ázT_d�X
G�X
GyX
SUcIHCTolzMµpwGWlLHCToOQG�O]M�[}��wKaX*HCjWELKNHCjyX
G/Ã�pWdCH,�gxwdCTVG¨l³E(TVG2E	H�pyX
HCT_O]G ���GAæ{r�axh�4�T_dYX�HrpgXQZ;KaX*HCTolz^@OQSVcIGWOQ\,T X*SêO]M4��}U¤
� jWEµHrpWE=dCHCT_O]Gêx�X]d�dCp9\,TVG¨§ dCHaXU09TUSVTUHvc#O]MÌHCj¨E�O]GWEL�vZ;TV\�ELGWdCT_OQGgX
S�OQ^ ELKaX*HJO]K³x¦T_dj2�jWELHCjWELK�HCjWE

dC^@E=l�HCKCpw\ OQMn�4&�?ý[þ|ÿ±¹����2dCHaXU09S_E[XQd���Tod,u]X*KCT_E³Z�A�Ñ�M�^gX*KCHCTolLp9SµX
K,TUGIHJE�KJE=dCH��Pd�E³EfE`A §�A�5ïD » ;µ�
T_dzHCjWE,u]X*KCT X*HCToOQG�MPOQKtdC\kX*SVSE��OQM HCjWE,HJOQ^�ELTo§rELGIu]X
SUpWED� ���9�ax¿2NjWELKJED� �����ªZ �+l=OQKCKJE=dC^ OQGWZ9d�HJO
HCKaX*GWdCSµX
HCT_O]GÌOQM;HCjWEa2NX=urEKA�=¨O]KêTUHêT_dêHCj9T_dê\�O;Z9E]x�HJO�S_E*XQZ;TUGW§NOQKJZ9ELK³x³HCjgX*HÚ§�O�urELKCGWdêHCjWEn^9KJOQ^gXQ§~X*HCToOQG
OQM9Z;Tod�HCp9KO0gX*GWl=E³d�X
S_O]G¨§ÐHCjWE4MµKJOQGIHÐ�PdJE=E4Z;Tod�l�p¨dJdCT_O]Gj5ï�txQ�zh�xQ� � Aï{Ix?±�AV¸QxE±�Aæ{~xE±�Aæ�~xU±Ìbgx � �zx � b:; ��A
bIHaXU09TUSVTUH�c�OQMI� ���9��MPOQK(d�\¢X*SUS����µTA E`A � ���ÁÛ ����T_dzl*X*SUSoE=ZÁ�¼�B�^S����ÿ_5lýè���4ÿ)�4¹���¹¸�$²hw � j9Tod�T_d�HCjWE
^9KJOE09S_E�\ OQMg\�OrdCH4TVGIHJELKJE=dCH dCTVG¨l³E�HCjWE�MPO]pwKCHCjkO]KJZ9ELK Z;T�Jgp¨dCToOQG,GWE=l=E³d�daX
KCTUSUc l�X
p¨dJE=diHCj¨EYZ9OQ\,TVGyX
GIH
ELTo§rELGIu]X
SUpWEzHJO,Z9E=l�X=c+XQd½�>�:øPË�MPO]K�S X*KJ§rE�u]X
SUpWE=dNOQM�� �<��A
åIH�G ÈdP7XYVrR�U�_EaFæ¶çdX�SvU)N+H
C|KCTo§rO]KJOQpWd Z;T_dJlLpWdJd�ToOQG�O]M@S_O]GW§Q�2NX�u�E�dCHaX?0wTVSUTVHvc�xITUG�HCjWE�l=O]GIHJEa`~HÐO]Mêl=OQGWdJELKCu]X
HCT_OQG�S X	2�d³xrKJE	Hrp9TUKJE=d
XQZ9Z;TUHCToOQGgX*S~dC^@E=lLHCKaX
SQ^ ELKCHCp9KO0gX*HCT_O]G�HCjWE=O]KCc�xU0@E�crO]G¨ZzHCjWEnpWdCpgX*S ¶ X
GyX]l�jtdC^gXQl=E6HCjWE=OQKCcÌO]M�x*E`A §lA`5Å± x²�;BA.=WOQK³x~HCjWEtELT_§�ELGIu]X*SVpWE��ê���r�.Z �áOQM6\kX*TVG¢TVGIHJELKJE=dCHYT_d�E�\ª0 E=Z9ZwE³Z¢TUG+HCjWE E³d�dJELG~HCTµX*SÚdC^ E=lLHCKCp9\
OQM>�aÌ*xL5æ��E]x4b{AV¸Qx � �\; jWELGWl=EüHCj9Tod,dCHaX*GWZWX*KJZ HCjWE=O]KCc�Z9O;E=dÌGWOQH�X
^9^wSVcrA·����c�fWyEc�f HCjWELKJEkT_dtGWO
KJE�X]d�O]G�HJO,Ea`~^ E=lLHNX
GfX
GgX*SUc~HCT_l�Z9ELu�ELS_O]^9\�ELGIHYOQMY�ê���9�¦X
HÐdCp¨lJj[X ^@O]TUGIH��;TUGWZ9E=E=Z x~MPOQKÐdCc;dCHJEL\üd¦O]M
l=O]G¨dJELKCu]X
HCT_O]GfSµX	2Yd³xwTUH�TodzXáMµp9GWZ¨X
\�ELGIHaX
SÚM�XQlLHNHCjgX*H7�ê�u æ�ÐT_d�TVG�§rE�G¨E�KaX*S¶w{yKgêX
GyX
SUcIHCToltX*Hn�NZ �GA@ E�KJELMPELKNHCj¨EzKJE�X]Z9ELK�HJO'5 � b:;êMPOQKÐMµp9KCHCjWELK�Z;T_dJlLpWdJdCT_O]G¢O]MÚHCjwTod�§�ELGWELKaX*SêdCTVHCpyX
HCT_O]G A
�YO�2ÐE�urELK³x;TUGfHCjWEz^9KJE=dJELGIH³x¨dJl�X
SµX*KNl=O]GIHJEa`~H³xyXt\�pWlJj2dCTU\,^9SoELK�HCKJE*X*HC\�ELG~H�T_dÐ^@O�dJd�T109S_E�0Ic�HCjWE2ÐELTo§QjIHJE=Z�GWOQKC\ \�ELHCjWO;Z�OQMib9X*HCHCTUGW§�ELKª5æb{Aæ{U;BA ´ GIHCKJO;Z;pWlLTUGW§,HCjWEzG¨O]KC\� M ��� ´�Z � M�� ����� � ���[Aïªr�

2NTUHCj �(�W^g��´�Z�� �������& ¡�� �"! ¨ � � ¸�]$#/]��[� ���[Aï©r�
jgXQdÐHCjWE�E�J E=lLHYOQM6dCj9TUMµHCTUGW§,HCjWEÌE=dJdJELGIHCTµX
SêdC^@E=l�HCKCpw\ OQM4�aÌYHJOáHCjWE SoELMµH³xwTUGIHJO,HCjWEtdCHCKCT_lLHCSVc¢dCHaX?0wSoE
l=O]\,^9S_Ea`2jyX
SUMµ��^9SµX*GWE]x@X]d�T_d�KJE*XQZ;TUSVc2lJj¨E³l�q�E=Z)0Ic2HCjWEÌ\�ELHCjWO;Z9dzOQMI5 ��EQx b{Aæ{?;��PdJE=E X*SodJO)5 � Aæ{?;ÚMPOQK

{I}



Mµp9KCHCjWELKtZwE�HaX*TUSoda��A � jIpWd³x TUG�HCj9T_dzGWOQKC\+x+�ê���r��Z �F0@E³l=OQ\�E³dÌX*G�T_dJOQS X*HJE=Z�E�T_§rE�GIu]X*SVp¨Erx�X*GWZµ2ÐE
\kX=c�l=OQGWlLSVpWZwE�MµKJO]\ d�HaX
GWZ¨X
KJZ¢dC^ E=lLHCKaX*S HCj¨E³OQKCc�HCj¨EÌEa`;T_dCHJELGWl=EzOQMiX
GyX
SUcIHCTol�X*S�ZwE�urELSoOQ^9\�ELG~HJd� ���9�¶Z�� Ï � } TR 	 	 �� ���[Aâ}Q�
X*GWZ âF���9�¶Z�â Ì T�â Ï � } TR 	 � �� ���[Aï�r�
OQM��2X
G¨ZkHCjWEtXQdJdJO;lLTµX
HJE=Z�KCT_§Qj~H�ELTo§rELG9Mµp9GWlLHCT_O]GÁâ¹Í¿�a} � AÄ@TVqrE�2NT_dJE]x;HCj¨E�KJE�Ea`;T_dCHJd�X
G2X
GyX
SUcIHCTolC�a}� S_E�MµH�ELTo§rELG9Mµp9GWlLHCT_O]G<2NTUHCj+KJE=dC^@E=lLHNHJO,HCjWEC�a}� TUG9GWELK
^9KJO;Z;p¨l�H³xG2�jWELGWl=E�2ÐEzl�X
G2l=O]G¨l�SUpWZ9EzEa`~T_dCHJELGWl=EÌO]MnX
G2X
GgX*SUc~HCT_lÌELT_§�ELG9Mµp9G¨l�HCT_OQGþn���9�¶Z�þ Ì T¶þ Ï � } TR 	 � �� ���[Aï�r�
2NTUHCjfKJE³d�^ E=lLHNHJOáHCjWEÌd�HaX
GWZ¨X
KJZ¢TVGwGWELKN^9KJO;Z;p¨l�H³xG2�jWELKJE%� � }Çþ Íã�a}� x¨OQKNE	Hrp9TVu]X*S_E�GIHCSUcþ|Íã� }� � Õ ¤ ���GAV¸����
h2OQKJE³O³u�ELK³xT��Æzâ2X*KJE HCjWE¦p9G9T�H�p¨Eg� }� ELTo§rELG~u]X*SUpWE?Æ�Mµp9G¨l�HCT_OQG ^gX*TUK6MPOQK��áÐTUG HCj¨EÐuITolLTUG9TUH�c,O]M<�jZ��wx
X*GWZs��Æ�þ[HCjWEzp9G9T�HrpWEC�a} � � Õ ^gX*TVK�ACYG¢TVGIHJELKJE=dCHCTUGW§áMPE*X*HCp9KJEÌOQMêHCjWE=dJEzZ9ELurE�S_OQ^9\�E�GIHJd�X]d¦l³OQ\,^gX*KJE³ZüHJOáHCjWEzpWdCpyX
S4�µp9G:2ÐELTo§QjIHJE=ZW�
Hvc~^@E�T_dÌHCjgX*H³xnZ9EL^@ELGWZ;TUGW§2O]G HCjWE�dCT_§]GWd�O]MLù:õ6x+âF���9�ÌOQKCþn���9�(\¢X�c+0 E,G¨O]GWZwE³l�X=cITUGW§9x�TVG M�X]lLHs�ã���yEw{s	w{gifWdr¬p¬ÅhLbEc�yEâafpwGb�X
H^�C� AiRYOQGWELHCjWELS_E³d�d³xIXQd6TUG,HCjWENlLSµX]dJd�Tol�X*S9l*XQdJE]xU2ÐEÐjyX=u�E�HCjWEÐMPOQSUSoO42�TVG¨§
KJE=dCp9SUH³xwTVG<2NjwTol�j ¬  ��	  ® Z9ELGWOQHJE=dNHCjWE dCHaX
G¨ZWX
KJZÓ� } �B@(��TUG9GWELKN^9KJO;Z~pWlLH�´�7����ë+�±��¹¸��¹¼�B��ð?w x'&xn4�r��yEmPs<gi��dKgF|Yq�y`wlm�fpmPgvs	w{g,â#fWgp��yEw{s	tYz`fp~/s	wxm�fWy`w�dr¬%m�gd:¯�fW¬°fWgWh$�A�DZ���fpmNdm�fp~���¬�s�s	f1bKs	wxe?dK¬°n�s�y�od�aÌs|BfÂ�s?Â {#â��[s	wô�ÀZ ����{¶dEw{zÀgi��drg,dr¬p¬�yKgi��s	c¾s	f1bKs	wle?dr¬Ån�s	m���dEe?s/w{subKdKgWfpe?scOs�dK¬a��d`c�gVÂQñ�s4g7� ���9�ºd`m+d:¯�yEe?s¹zKs	w{yKgsºgi��s¹gvy�� s	f1bKs	wxe?dK¬°n�s¹yOoA�4:Â ³���s	w�{�o�yEc+q�yE~I��dKq4g¬Åhm�n4�K��yEcPgs�z/fpwxfWgifWdr¬�zKdrgvd � Ì¯{#d`w�z6^�cOs	mPgic�fWq4gs�z/gyjdEwxhj¯�yEn[w{zKs�zFzKyE~_dEfpw�{.gi��s¾m�yr¬Ån�gWfWyEw � �W^¿�u�C��Z� � ® S � Ì
�W^g��yOo � SaZ��á � m�drgifpmi®¶s	m� �W^¿�u�C��Z�� 	 �  ! S)( ���9� � ÌQ�C¸,T¦�f��� �+*�S �C��� Ðj]��[� ���GAV¸r¸*�
â��[s	cOs ( ���9�/zKs	w{yKgs	m�gi��s½bKs	w�s	cOdr¬Åfóò4s�z/mv��s�q4gic�dK¬E�{cOy��	s�q4gWfWyEw+y���s	c�dKgyEc( ���9�),<´�Z�â ���w� ¬ þn���9���-, ® ���GAV¸�{��
dEm�mPy4q	fWdKgs�z/â#fWgp��� ���9�4Â
� j9T_d,l*X*G�0 E¢dJE=ELG MµKJOQ\ HCj¨E+l=OQKCKJE³d�^ OQGWZ;TUGW§�lLS XQdJdCT_l�X
S KJE=dCpwSVH,TUG��a}� x HJOr§rE�HCj¨E�K�2NTUHCj�HCjWE

OE0WdJELKCu]X
HCT_OQG�HCjgX
H.� Tod%0@OQp9GWZ9E=ZkXU0 O�urEzX
GWZ/0@ELSoO�2�O]Gkl=OQ\,^gX]lLH Z9OQ\kX
TUGWd�Aa=¨O]KÐX(^9KJO;O]M@TUGkHCjWE
§rE�G¨E�KaX*S�xIdCc;dCHJEL\�dÐdJELHCHCTUGW§¨x~dJE=Eª5 � �,;vxwdJE=lLHCT_O]GWd ª�«9© X
GWZ¢���µGWOQHJE`´�HCj9T_d KJE=dCp9SUH Tod4TUGWZ9EL^@E�G¨Z9ELG~H�O]M
HCjWEzKJE=§Qp9SµX
KCTUH�c¢O]M�� �u æ��Aï�
miKJOQ^@O�dCTUHCT_O]G��GAV¸ÌdCHaX*HJE=dYHCjyX
H�HCjWEÌG¨O]GWd�HaX
GWZ¨X
KJZ2ELTo§rELG9Mµp9GWlLHCT_O]G¨d2â4xrþ dCHCTVSUS6§rO�u�ELKCG�XQdCcI\,^9�

HJOQHCTol½0 ELjgX=uIT_O]K�O]G)0@O]pwGWZ9E=Z+ZwO]\kX*TVGWd=xyX
GgX*S_O�§rO]p¨dÐHJO
/�KJE³d�O]GgX*GIHN^@O]S_E=d"0áTVG�dJl�X*HCHJELKCTVGW§¤HCjWE=O]KCc
{r�



5¨Äêma;BA#C pWdJELMµp9SÚl=OQKJO]SUS X*KCckOQMÚHCj9T_dNM�XQlLHÐTod�HCjgX*HNHCjWE2ë��1��ý1�Nþ+ý8��2��n]436567<098;:�<=8?>A@"BDC7�>E@�F�8@"B�GH8JILK+8J71M�5�NO:�8?Æ68�ILKP8�7RQS:7�3J@�ITB�7%B�QB�á�UE01V%<"B�NWM1IO7�K � S�Z��á � <�@X56Y�@�IW7ZKI2[IW@�F\567�V]3?B�^_G`5�3�@�NOVa<�:GRbGcB�Y�@"8d>AIW7IO@�IS5�Ne>�56@X5[AgfhFIL<[M�5�NOIT>Z5�@"8d<h@�FZ8�71:^\8�Y�IL3i5�Ne<-@X5?0IONOIW@)Vj567`5�NOVk<�IL<.B�Q�5mlnlho�pPU�lhqsruthoPviwyxz IW{P8J|.IL<"8�Uk@�FZ8a3JN}5�<"<�IL3i5�N�Q~B�Y�^]:NS5�`��� ¬ þc�6�$���Kâ�� ®e� ¬ þc�i�i�y�g��������Kâ�� ® � ¬ þc�?�����!â�� ® �y�RxW�i�+��y�á��]��� � ��� � � ���d�?� �a�`5�<"8d>4B�7�<"B�NWM�56�IONWIO@)V
3dB�7Z>kIW@�ILB�7�<��ErY"8d>kFZB�NO^ 56NW@"8JY�7`56@�IOM+8E365674�98<"8d8J7�@"Bs5�GGRNWV+U�5�<]5�3dB�7�<"8d�P:�8J7�3d8HB�Q�@�F�8\8d�P:IWM�56NL8�71@]Q~B�Y�^]:N}5�IO7 @�F�8\�¡7�B�Y�^jxHfhF`56@%56NWN��g¢IO77�8JY�GY"Bk>k:�3J@"<a56Y"8%|h8JNONWb)>8JC7�8d>�Q~B�NWNLBi|�<£QSY"B�^¤3?B�7�<�IL>8JYX56@�ITB�7�B�Q�@�F�8D>8d3i5dV���K�Y"Bi|[@�F�B�Q�â�U<þ5�<£¥s¦ §%¨©U|.FIL3"FsY"8JM+8i56NT<[@�F`56@£@�F�8JVs5�7�>E@�F�8JIOYª>R8�Y�IOM�56@�IWMP8?<;NOIL8�IW7��g¢� U`��¢� �6« UZY"8d<�Gc8?3J@�IOM+8JNOV1x�yl�V�3dB�^_G`56Y�IL<"B�7¬UcB�7NWV�5H|h8656{EM+8JY"<�ILB�7 B�Q�@�F�8DrY"8d>kF�B�NW^56NW@"8JY�7`56@�IOM+8_<�:Y�M1IOM+8d<�Q~B�Y®<-VR<-@"8�^\<?U<"8d8_¯±°c².wS�Xx³µ´k¶�·R¸�¹eº\fnF�8%IO71@�Y"Bk>k:�3J@�ILB�7 B�Q�@�F�8]|h8�ILK�F�@"8d>�7ZB�Y�^ � � ��� IT<�8d�P:IOM�5�NL8J71@�@"Bµ@�F�8_3"F�5�7�KP8DB�QM�56Y�I}56�NL8?<
G$�¤�h»aU�QSY"B�^¼|.FIL3"F$B���<"8JY�M�56@�ITB�7½|h8�^µ5dV4>8d>k:�3d8A@�F`5�@s�~<�IO7�3d8�<-:�3"F©5�3=F`567�K+8B�QaM�5�Y�IS56�NT8d<�IW71@�Y"Bk>k:�3d8d<EB�7NOV©5¾7�B�7�¿d8�Y"B½3dB�7�<�@X567�@�^%:NO@�IWGRNWIL8JYX�µ@�F`56@j¿d8JY"Bk8d<µB�Qa@�F�8�ÀgM�567�<QS:7�3J@�ILB�7½3dB�Y�Y"8d<�GcB�7�>�@"Bs8JITKP8J71M�5�NO:�8d<a|[IW@�F½Y"8d<�Gc8?3J@a@"B��¡7�B�Y�^jx�qsB�Y"8?B?M+8JY?U�@�FIL<%V1IL8JNT><]@�F�8:�<"8JQS:N3=F`56YX5�3J@"8JY�IT¿i56@�ITB�7_B�Q@�FZ8�IOY�K+8J7�8JYX56NWIL¿d8?>D8JITKP8J7QS:7�3J@�ILB�7Z<�5�<u@�F�8�IW71@"8JY"<"8d3J@�ITB�7_�98J@)|h8?8J7_@�F�8<�@X56�NL8��?:7�<-@X5��NL8;^µ5�7RIWQ~B�NT>R<�Á.Âe��Ã_ÄE>8JC7Z8?>s5�<hIO7ÆÅk8d3J@�ITB�7�ÇRxfuBDIW71MP8?<-@�ITK15�@"8ªNTB�7�K�by|.5dMP8a<�@X56�IWNOIO@ÈV+UR|h8a8XÉ�G`567�>E@�F�8aB�G98JYX56@"B�Y;��ÊªIW7EG9B?|h8�Y"<�B�Q � ¢?U��gÊ��� � ��� ¢�� � ���1Ë �g¢6U�|[IW@�F
� � �Ì�Í� � � � � ����Î � ÏÏ ¥ Ð�Ñ ÏÏ ¥�Ò � Ñ Ï ¢Ï ¥ ¢ � � ¢ ��� ÑiÓ �y�RxW�dÔ��

Õ <�IO7�KD@�F�8�Qy5�3�@n@�F`5�@�Ö � �Ø×Ù�Ú U�@"B_CY"<-@£B�Y">8JY.|h8�B��@X5�IO7��� Ù�Ú �Í��� Ù�Ú � �g�XÛc� Ó
Ü 8;^]:NO@�IWGNOV�@�FRIT<�8d�+:�5�@�ILB�7A|.IO@�Fs@�F�8�NL8�QS@[8�ILKP8�7RQS:7�3J@�ITB�7sB�Q�� � URIyxZ8�xWUR@�FZ8a<"B�NW:@�ILB�7jB�Q��Ý�=Þ � ��ßk� �y�RxW�ià+�|.FZ8�Y"8 � Ý� ��� ÏPáÏ ¥ á Ð Ñ ÏÏ ¥gÒ � ÏÏ ¥ Ð Î ÏÏ ¥�Ò �½â ÏÏ ¥ �y�RxW�iã+�
IL<h@�F�8�Q~B�Y�^µ5�Nu5�>�ä�B�IW71@?UZ567�>µ@�F�8J7sIO7�@"8dK�YX5�@"8;QSY"B�^å�®¨ @"B � ¨©UR@"B_KP8J@� �`æ�çÄ ç Þ � ÙZÚ � æ$çÄ ç Þ � � � Ù�Ú � æ�çÄ ç Þ � � � Û � Ó
è 7�@"8dK�YX5�@�ILB�7j�1VµG`56Y�@"<�B�Qe@�FZ8�N}5�<�@h@"8JY�^éV1IL8JNT><æ çÄ ç Þ �X�g�JÛ9��� æ çÄ ç Ûc��� Ý� Þ �.�ÍßR� �y�RxW��p��

ÇPo



<�IO7�3d8;@�F�8��cB�:R7�>�56Y�Vµ@"8JY�^�<[M�567IT<-F�x²£8J7�3d8�U � �Zæ$çÄ ç Þ � Ù�Ú � æ�çÄ ç Þ � � � Ù�Ú �5�<hIO7
�y�kxL�i�P��IWQ Þ � IL<.7�B�Y�^µ5�NOIL¿?8d>���V�ê Þ � � ÙZÚ]ë �ì� Ó²£8J7�3d8�UR:�<�IO7�K_@�F�8]8XÉkGRNWIL3JIW@�8XÉ�GY"8d<"<�ILB�7EQ~B�Y;� � IW7½�y�kxL�dÔ��XUR|h8]B��R@X5�IO7�U�56QS@"8�Y�IO7�@"8dK�YX5�@�ILB�7j�1VG`56Y�@"< � �Zæ�çÄ ç Þ � ×Ù�Ú � Þ � Ñ ×ÙZÚ"Úíí ç Ä ç � æ$çÄ ç Þ � �yÎ+×ÙZÚ � Ñ ×ÙZÚ"Ú"Ú �u� æ$çÄ ç Þ �Ú Ñ ×ÙZÚ"Ú Ó
Å1IO7�3d8�@�F�8��cB�:7�>�56Y�V\@"8JY�^�<[M�567IT<-F�UR@�F�8�@�YX5dMP8JNWIO7�K\|.5dMP8ïî�ð;À½IO^_GNWIL8d<

� ��æñçÄ ç Þ � ×ÙZÚ ��� æ�çÄ ç Þ � �Èòe�X×Ù �u��ò�� Ù Ä ���g� æ�çÄ ç Þ �Ú Ñ ×Ù�Ú"Ú Ó �y�RxW�iv+�
fuB;GY"Bk3d8d8d>_QS:Y�@�F�8JY?U1|h8[F`5dMP8.@"B®>8J@"8�Y�^_IO7�8�@�F�8[NT8JQS@�8�ILKP8�7RQS:7�3J@�ITB�7�U���V_C7Z>kIW7ZK%5a<"B�NO:@�ITB�7B�Qh�y�RxW�ià+��|[IW@�FE@�F�8%56GGY"B�GY�IS5�@"8ª�98JF`5dM1ILB�Y�5�@�§%¨©xfhF�8�>kIL<"3J:�<"<-ITB�7jB�Qe@�F�8®�9B�:7�>�56Y�Vµ3dB�7Z>kIW@�ILB�7�<.Q~B�Y Þ � >8JG98J7�><�B�7j@�F�8®K�Y"Bi|[@�F9�6>8d365�V\YX5�@"8B�Q�@�FZ8ï@�YX5�M+8JNWIO7�KE|.5dMP8�567�>s@�F�8_CRY"<�@aB�Y">R8�Ya3dB�Y�Y"8d3�@�ILB�7�B�Q�@�F�8DNL8JQS@a8�ILKP8�7RQS:7�3J@�ITB�7�U�5�7Z>�NT8i5�><@"B_>kIOó98JY"8J71@£Y"8d<�:NO@"<[Q~B�Yh@�FZ8a3dB�^_GY"8d<"<�IOM+8a567�>A@�F�8�:7Z>8JY"3?B�^_GY"8d<"<�IOM+8a3i5�<"8�xè 7¾@�F�8\ô�·kõ�ö�¸�÷Pö`¶�øu¸�´1ùdùiúLû�´$÷P·ùd´�ü_ý�â Ä ë ß ë â Âeþ ü�|h8_F`5dMP8_@�F`56@a@�F�8_|h8JITK�F1@ïÿ B�Q�y�kx±ãP�eK�Y"Bi|£<g8XÉ�G9B�7�8J71@�I}56NWNOV+xgfhF1:�<dU�QS:7�3J@�ILB�7�<�IO7A�g¢� >8d3i5dV%8XÉ�GcB�7�8J71@�IS5�NONWV_5�@ � ¨��¬�A¨©UP|[FIONT8QS:7�3J@�ILB�7Z<aIO7ñ�g¢��� « 56Y"8\5�NONLBi|h8d>�@"BAIW@DK�Y"Bi|Ø8XÉkGcB�7�8J7�@�IS56NWNOV+xAfhF1:�<?U�@�F�8\÷Pö���ù	�6·
����ùdö������úLö��Þ ��� ������ Ä � ��� B�Q ��Ý� »Í�¡�%� Ñ » Ú � Ú"Ú"Ú � �yÎ�» Ú � Ú � âP» Ú �Íß �y�RxW�io+�IL<_@�F�8E:7IL�+:Z8���¢� � « NT8JQS@µ8JITKP8J7QS:7�3J@�ILB�7¬U�|[F�8JY"8i5�<�×ÙZÚ IL<_@�F�8s8XÉ�G9B�7�8J71@�I}56NWNOV�>8d3i5dV1IW7�K¾Y�ILK�F1@8JITKP8J7QS:7�3J@�ILB�7�IW7 �g¢� x ����B�@"8P��� Þ � � ÙZÚ�� � �i�Xx�fhFRIT<\M�56NOIT>�56@"8d<\@�F�8sQ~B�Y�^µ5�N�3656NL3�:RN}56@�ITB�7$IO7¯ f£²;Å �1v+o1UPlhlho1pdwkM1I}5D�y�kxW�6�P�XU6|.FIL3"FDIO7ï@�FIL<g365�<"8�IL<�8d�P:IOM�5�NL8J71@�@"B;<�IO^_GNT8�IW71@"8dK�YX56@�ILB�7�U�V�IL8JNT>�IW7�K

� � � æ�çÄ ç
ò�� Ù Ä �u�ñòe�X×Ù �Ù Â � Ù Ä Ï ¥ Ó �y�RxmÇPß+�

è 7¾@�F�8!"�$#u´1¸�÷Pö`¶�ø�¸�´1ùdù6úLûZ´½÷+·ùd´�ü_ý�â Ä ��â Â ê ß þ ü�B�7�@�FZ8\B�@�F�8JYaF�5�7�>cUgÿì�NLBi|�<�:Gñ5�<¥$¦ � ¨ �:R@&%�')()*�+-,;5�<]¥$¦ �®¨©xsfnF�:Z<?U��g¢� QS:7�3J@�ITB�7�<®^A5�V�.�/10-2�3XÉ�G9B�453	41@�I766NONWV�|[FION83�g¢��� « Q�9�45:J@�ITB�45;[^<95;-@=%�')()*�+>3JÉ�GcB-4
3�41@�I�6�NONOV&6�@a�a¨©x�fhF
3;N766@�@?3JY£Q�6�:J@hIW^_GNOI@3A;[@�F�66@ Þ � IB4E@�FI@;:C6-;D3�I8;FE�0�G�*<(H0-E
,�G�*�E�GJIHK E�(CGMLM0�EZU?F53	45:N3PO�F53�QMQ�Y�^!6�N�:C66N8:	9N�6RO�I8Q�4=Q�Qe¯ f£²;Å �1v+okUPlhlho1pdw 45Q;N@Q�4�KS3JY:NQ�Y�Y?3N;�GTQ�45U�;VO?QE�y�kxL�i�P�XxqWQ�Y?3NQiM�3�Y?US4X9^Y3JY�I8:C66N$:NQ�^_G�9�O)6RO�I8Q�45;��1VYO�F53>Z�0�2['N/]\^'CG7_`0C%[Y?3�M�3C6�NTO1a�6ROªÖ �cb 4
U�3N3AUAK�Y?Q?|d;3XÉ`efQ�453	4XO b 66NWNOVg6�;�¥j¦ �a¨©xufVaX95;?U`O1a53]:C66N8:	9N�6JO b Q�4!Q�Q�O1a53 z 66Éh:C6-;?3�U+�1V b 4XO?3dK�Y)6RO b Q-4&6�KX6 b 45;1O6i:AQ�45;1O)6R4XO b ;j�eö���ûk·5�Sú@#kO?QiO?3N;1Og;1O)66� b N b OÈV b 4�O1a53W9l45U�3JY?:NQ�^^eY?3N;?; b MS3m:C6�;?3�U[O1a53sY?3N;19NnO b 4�Kb 4`O?3dK�Y)6�Ng�T3 b 4�Kj9�41�fQ�9�45Ul3AUcU$a53	45:N3^O1a53Y:NQ-45:JNn95; b Q-4oQ�Q b 45;1O)66� b N b OÈV��1VmO1a b ;pO?3N;1O b ;�Q�66N8;D3Px��Èî�Q
�Pß



:NQ-9RY?;?3�U O1a b ;[Q�6�NON�6-:JVµ|VQ�9N@UµN b {�3�| b ;D3a�T3]U�3	O?3A:	O?3NUm6JOqO1a53�N@3�M�3JN"Q�Qr;?Q�NOM b 4ZKïQMQ�Y®Ö � xm�_fVa b ;.K b MS3N;6s; b ^heRN83p3XÉ`eN�6J4�6JO b Q-4tQ�Q$O1a53<66QMQ�Y?3J^Y3	4`O b Q�453NUµN@Q-4�K�by|�6�MS3>e�66Y)6-UlQ?ÉcxÜ 3µQ�9RY1O1a53JYg3XÉ566^ b 4
3gO1a53sK�Y?Qi|�O1a�Y)6JO?3tQ�Q%Ö � 6JOÆ�®¨ 6J4�6�NOVXO b :C66NWNOV`��fqa53&;-N8Qi| K�Y?Qi|FO1aY)6RO?3du Ä � � �J���reT3JY1O19Y�� b 45vaQSY?Q�^wO1a
3dQ�453JbxU b ^Y3	45; b Q-4�66NkY?Q Q�O[u Ä �yßR��ßP���Íß]Q�Q�O1a53d:Da�66Y)6-:	O?3JY b ;yO b :3d��9�6JO b Q�4jQMQ�Y£�gÊ1z�U � Ñ	{ u Ë � Î { u ¢ �|u¬â { � Ñ	{ � Ë � � ¢ �yÎ { �½Ç Ñ�{ u ¢ ����� �y�RxmÇR�6���6R4�6J}@Q�vSQ�95;PO?QsO1a53pQ�453JbxU b ^Y3	45; b Q-4�6J}�~S3JY?; b Q-44�yÇkxÌp����XU�6JO � � ßk�J�µ�ÍßRUlv b ~�3N;
u { � � �J������� �È� � Î { � ¢ � Ñ	{ �1Ë �â { Ó �y�RxmÇPÇ+�

�dQ?|]U�}83	Op95;�:AQ�45; b U�3JY]O1a53^:C6-;D3HÎ � ß!:NQ�Y�Y?3N;1efQ�45U b 45vjO?QgO1a
3h;yO)6�� b } b O)Vo:NQ�^^e�9�O)6RO b Q-45;�Q�QO1a53�9�45U�3JY?:NQ�^heRY?3A;D; b ~�3D|�6N~S3 b 4�¯ lhqsrutno+v?w)x]²�3JY?3PU�u Ä � �a����â Ä ��� Ó��DÓ��.Ó xªfVaX95;dU b 4o:C6-;?3Q�Quù	�6·l��ú��Sún�)��U�� � ê ßkU�|V3]a�6N~�3
u Ä � � �J�9� � ���V��u Ä � � ��� � � ¢ �P�ì� � � � ¢â Ä ê©ßk� �y�RxmÇP�+�

6R45U!;?Q\Ö�� � �PvS3	453JY b :C6J}n}WV!3XÉ`a b � b O?;.´Põ¬ø�ö��e´ ����úL·5����¸6öX�h�J��6-;�¥E¦ �a¨ QMQ�Yd6R4�V!;-^j6R}n} � ë ßRUO1a53F3JÉl:N3	e�O b Q-4Y6�Y b ; b 45v;|�a
3�4_Á.Â b 4XO?3JY?;?3N:	O?;�Ã_ÄseRY?3A: b ;?3	}WVs6J}@Q-4
v>O1a53P9�4 b ��953�Ul3A:C6dV b 45vp;?Q�}n9�O b Q�4:NQ�Y�Y?3N;1eTQ�45U b 45v>O?Q]O1a53nY?3�^!6 b 4 b 45vH��efQ�; b O b ~�36��Y?Q Q�O?x è 4
U�3N3AUcU�Ö�� � �n�MvS3	453JY b :R6R}n}WV�rU�3N:R6�Vl;P6RO[§]¨b 4�:C6�;?3]Q�Qgú��eù	�i·���ú��Sún�H���³µ´k¶�·R¸�¹eº[fVa53]v�Y?Qi|�O1ajQ�Q�Öi6RO®�a¨ Y)6 b ;?3N;�6J}@;?Q^6J4t6Je�e�6�Y?3	4XO1}WVj;19��O1}@3 b ;D;1953>Q�Q�:NQ�^^ef3	O b O b Q�4�T3�O)|V3N3	4h3XÉ`efQ�453	4XO b 6R} O?3J^^efQ�Y)6J} U�3N:C6dV=�C�X��� � Ê ��� 6R45U<3XÉ`eTQ-453	4XO b 6J}�;1e�6JO b 6J} �Z¸�öX�^����U�6J4
U b 45U�3N3NUO1a b ; b ;?;1953 b ;�4
Q-O�Y?3A;DQ-}n~S3NUa�1V<:NQ�45; b U�3JY)6JO b Q�45; b 4<O1a53.ÿ�45Q�Y�^é�S|�a
3�Y?3q;1e�6RO b 6R}`v�Y?Qi|FO1a b ; b v-45Q�Y?3NU6RO��®¨��Xxg²�Qi|V3	~S3JY?UAa53	9Y b ;1O b :C6R}B}OV+UA45Q-O?3cO1a�6RO�6JO�O1a
3[Q�Y?U�3JY�Q�Q�� � UAO1a53�U�Q�^ b 4�6R4XO�} b 453C6�Yc�T3	a�6N~ b Q�Yb 4&O1a53ªQ�6�YV�
3�}@UW6JOa�a¨ b ;
� Ê1� � « � � Ä � « Ê1� Ú)��� � ��3XÉ e�� �a� � � ¢â Ä �~¥��ñâ Ä�  ���

|�a b :Da b ;YeY?3N: b ;?3	}OV�6oO�Y)6R45;1}�6JO b 45v�|�6N~S3s| b O1a�;1ef3N3NU$â Ä 6J4
U�;1a�6Ref3t:NQ�Y�Y?3N;1eTQ�45U b 45v¡O?QiO1a533 b v�3	4Q�9�45:	O b Q-4 b 4¢O1a53AQ�6�Y^�53	}@U9x�fVaX95;^O1a53W3XÉ`efQ�453	4XO b 6R}dv�Y?Qi|FO1a�Q�Q�O1a53W3 b v�3	4Q�9�45:	O b Q-4�6R45U3XÉ`efQ�453	4XO b 6R}VU�3N:C6dV£Q�Q�O1a53¤3 b v�3�4X~-6R}B9
3g:NQ�^]� b 453YO?QWeY?Q U 9
:A3t6jO�Y)6J45;y}76RO b Q�4 b 4|O1a53�Q�6�Y��53	}8U9xfVa b ; b ;�:NQ-4
; b ;yO?3�4XO[| b O1a�O1a
3aQ�6�:�OFO1a�6RO.QMQ�Y�O1a53�9�45U�3JY?:NQ�^^eY?3N;?; b ~�3a|�6N~�3PU b 4QMQ�Y�^!6JO b Q�4ge�6�;?;?3N;O1aY?Q�95v�aoO1a53_|�6N~�3A;�6J45U�vSQ 3N;]Q�ó£O?Q��a¨ | b O1a�;1eT3A3NU â Ä xh¥�Y?3	} b ^ b 4�66Y�Vo4X9^Y3�Y b :C6J}�:NQ�^^e�9RbO)6RO b Q�45;µ¯ q�oPoiw�~S3JY b QSV¡O1a�6RO?U b 4£O1a b ;aY?3Nv b ^Y3�UrO?3J^^efQ�Y)6R}qUl3A:C6dV b 45Ul3A3NU¾| b 45;<Q�9�OsQC~S3JY=;ye�6JO b 6R}v�Y?Qi|�O1a�xqWQ�Y?3pUl3�O)6 b }83NUW:NQ�^^e�9�O)6RO b Q-45;�Q�Q.¯ ²dQk°exm��U¬°exW�XwyU b 4WO1a53<;?3N:NQ�45U&Q�Y?U�3JY>U b ó�95; b ~S3s:C6-;D3p:C6�Y�Y�VQC~�3�Y b 4¦;1O�Y)6 b v-aXO�QMQ�Y�|�6�Y?U½Q�6�;1a b Q-4|O?QiO1a53t:R6�;?3tQ�Q>a b v�a53JY�bxQ�Y?U�3JY¤U b ó�95; b Q-4��M;D3A34¯ ²�°ex±Ç?w.QMQ�Yj6Q�453JbxU b ^Y3�4
; b Q�4�6R}�~�3JY?; b Q�4`�[O?Q_Y?3�~�3C6J}�O1a�6RO�M§aÊi� ¨����¬� � �P©�ª � ¢6� ªïêÍßRU�QMQ�YVO1a53]O?Q�eW3 b v�3�4X~-6R}B9
3%�¬� � �FQ�Q��gÊ�R�



b ;<6g;y9�«Y: b 3	4XOp:AQ�45U b O b Q-4�QMQ�Y]} b 453C66Y b ¿N3NUo;1O)66� b } b O)V1U b 45U�3	eT3�4
U�3	4`O�Q�QV;1e�6JO b 6J}cv�Y?Q?|�O1a¡Q�QV3 b v�3	4bQ�9�45:	O b Q-4�Ö�U�Q�Y b 4&Q�9YF45Q-O)6RO b Q-4�U � � ê ß Ó �y�RxmÇ�Ô��
¬Fx¬ ®°¯�± ²"³�´�µ�±�¶x·P²¹¸XºV¯x·rµP»]¶y¯¼¶�±�½¿¾Tº�´>À]¶x±�¶�º�´�
Á>;pU b ;?:	95;?;?3NU¡66�TQC~S3�U b 4iO1a53^9�45Ul3�Y?:NQ�^^eY?3N;?; b ~S3^:C6-;?3�U Þ �h� :AQ�45;1O)6R4XO b ;��eö°�Lö����Z´�¸�·��L´`Â��´kú@��´ ��Â¼"��÷-��úLö��EQMQ�Y ÙZÚ ��6�; b 4=O1a
3 z 6iÉ�:C6-;?3i�Xx è 45U�3N3NU9U�O1a b ; b ;rO1a53�{�3JV=U b óf3JY?3	45:N3��T3	OÈ|V3N3	4 z 66É6R45U!9�4
U�3JY?:AQ�^^eY?3N;?; b ~S3;|�6N~�3N;VeTQ b 4XO?3AUtQ�9�O b 4 ¯ z °ex±Ç?w)�"O1a53�ùC�eöc÷�¹½ùC�uú@Â��µ�SY?3	eY?3N;?3	4XO?3NU�6ROVO1a53} b 453C66Y b ¿N3NU!}@3	~S3	}¬�1VgO1a53]:NQ�^^efQ�453	4XOdQ�Q b 4
;1O)6J4XO)6R453NQ-9
;PO�Y)6J4
;1}76RO b Q-4 Ù�Ú � b ;V45Q�OdUl3�O?3JY�^ b 453NU��1V¶�·Rù?ù�U�� b xÃ3�x�eY?Q�ä13N:	O b Q�4¢�"��� � � �XU���9�O��1Vo6!U b óT3�Y?3	4XO]O b ^¤3Jb b 4X~-66Y b 6R4XOpQ�Q�O1a53^;?Q�}B9lO b Q�4|� Þ � � � �X� � � U|�a
3�Y?3 Þ �Fb ;Ä6R4g45Q�45:NQ�45;1O)6R4`On�fQ�9�45U�3NUj;?Q-}n9�O b Q-4WQ�Q��Ý Þ � �Íßk� �y�RxmÇPà+�| b O1aE�fQ�9�45U566Y�Vg:NQ�45U b O b Q�45; Å Þ � �~¥��n¦ � â Æa¥�¦ � ¨Þ � �~¥��n¦ ß â Æa¥�¦ �®¨ Ó �y�RxmÇPã+�fVa
3��fQ�9�45U
6�Y�V�:AQ�45U b O b Q-45;t:C6J4Í�T3m9�45U�3JY?;1O?Q Q U�a53	9Y b ;1O b :R6R}n}WV QSY?Q�^ O1a
3¡Q��5;?3JY1~-6JO b Q�4°O1a�6RO^!6-;D;�453C66Y � ¨ b ;d;-|V3�elO b 41|�6�Y?UE�1V&:NQ�4`~�3N:�O b Q�4¾â Â êÍßkU
O?Q b 4`O?3JY)6�:	O£| b O1aWO1a53�;1a5Q :"{`UZ|Fa b }83^!6-;D;d4
3R66Y%�a¨ b ;];�|V3	e�Op6d|�6dV��1V�â Ä ê¡ßRU5453	~S3JY<6�óT3N:	O b 45vhO1a53=;ya5Q :"{¾�M;?3N3�¯±°c²hwyUcÇ6�6ßDQMQ�Y�6Y b vSQ�Y?Q-9
;VU b ;?:	95;?; b Q-4��XxgfVa53�:AQ�45U b O b Q-4W6JO � ¨ ^!6dV\�T3]U�3NU 95:N3NU�Y b v�Q�Y?Q�95;1}OV\�1Vg:NQ-45; b U�3JY)6RO b Q�4Q�Q<v�Y?Q?|�O1a9�RU�3N:C6dV½Y)6JO?3N;&6RO � ¨ Q�Qp;?Q-}n9�O b Q-4
;!Q�Q�O1a53¡6�U�ä1Q b 4XOg3 b v�3	4X~-6J}n953m3d��9�6JO b Q�4�U�|Fa b :DaY?3	~S3C6R}8;PO1a�6JO�;DQ-}n9�O b Q-45; b 4s��¢� � « ^<95;yO b 4AQ�6-:	O��T3;�fQ�9�45Ul3AUÆ��45Q-O?3��Èv�Y?Qi| b 4
v=;?Q�}n9�O b Q�45;Pv�Y?Qi|É6ROO?Q Q!v�Y?3C6JOp6R4�3XÉ`eTQ-453	4XO b 6J}�Y)6JO?3i�Xx]fVa
3=:NQ�45U b O b Q�4¡6JO � ¨ b ;>:	}83C66Y?Uc�1Vm3XÉ eTQ�453	4`O b 6R}ÈU�3N:C6dVWQ�QQ�9�45:	O b Q-4
; b 4��g¢ � � « x
¬FMÊ ËÍÌ]ÎÏ²"³
¶y¾TµP¯^Ð�²r¸�Ì>¯x±�¸è 4&O1a b ;�;19�5;?3N:	O b Q-4$Ñ�|V3pUl3A;D:�Ò b �T3>4`9lÓ¤3	Ò b :C6J}�Ò?3N;19�}nO?;FÔMQ-ÒVO1a
3]O1a b 4��l}BÓÕ3d��9�6RO b Q�4Ù � �ÍÖ Ù ¢ � Ù á)× Ú ���]Ø �TÖ Ù á ØYÙ Ù × � �y�RxmÇ1p��|�a b :Da b ;=3d��9�6RO b Q�4Í���Pxmà+�£| b O1a Îµ� ßk� Ñ � Ù á � ò � Ù ¢.� Ù á Ó Ü 3^ÔMQ :	95;<3XÉl:	}B95; b ~�3�}nÚ¡Q�4Ó<9l}BO b U b Ó¤3	45; b Q�4�6R}V;1O)6�� b } b O�Ú¡Q�Ô�Q�453	ÛxU b ÓY3�4
; b Q�4�6R}ÈO1Ò)6�~S3	} b 45vs|�6N~�3N;?xtÁÏe�Ò?3	} b Ó b 4�6JÒ1Úi;1O)6�� b } b O�Ú6R4�6J}nÚ ; b ; b 4ì¯ lhqsruthoPviw�Q-Ô]:NQ�ÓhelÒ?3A;D; b ~�3�|�6�~S3N;^Ò?3	~S3C6J}@3NU|O1a�6ROYO1a53	Úñ|V3	Ò?3j9�45;1O)66��}@3�6�vX6 b 45;1OÇRÛxU b ÓY3�4
; b Q�4�6R}Pef3	Ò1O19�Ò���6JO b Q-4
;^ÔMQ-ÒY6mÒ)6R45v�3gQ�Ô£|�6N~�3	4`9lÓ%�T3�Ò?; � ë ßRx î�4|O1a53tQ-O1a
3�Ò^a�6R45UfÑO1a53¤9�45U�3	Ò?:NQ-Ó^e�Ò?3N;?; b ~�3µ|�6N~�3µ|�6�;=;1O)66��}@3!ÔMQ�Òh6R}B}�|�6�~S3	4X9�Ó%�T3	Ò?;?x|Üqa53N;?3YÒ?3N;19�}nO?;Y6-v�Ò?3N3\| b O1a3XÉ`ef3	Ò b Ó¤3	4XO)6R}�Q��5;D3�Ò1~-6RO b Q-45;FQ-ÔrO1a53]} b ��9 b UjÔ�Ò?Q-4XO?xè 4|O1a b ;^e�6Ref3	ÒAÑ�|V3g:C6J}@:	9�}�6JO?3YO1a
3&:	Ò b O b :C6R}�v-Ò?Q?|�O1a¢Ò)6RO?3Æ�9� � ��ÔMQ-ÒY6W~-6RÒ b 3	O�Ú�Q�ÔÄ:NQ�Ó^e�Ò?3N;1Û; b ~S3<6R45U¤9�45U�3	Ò?:NQ-Ó^e�Ò?3N;?; b ~�3]O1Ò)6N~S3	} b 4
v\|�6N~S3N;AÑ
6R45Ut:AQ�Ó^e�6RÒ?3>O1a53]Ò?3N;19�}nO?;.| b O1atO1a53]}@Q�45v-Û |�6N~S36�;1ÚXÓhelO?Q-O b :�Ò?3A;y9�}BO£�9� � �P��� � � ¢�6�; � �¬¦ ß � � b 4�|�a b :Da!O1a53>:NQ 3�«Y: b 3�4XO b ;P:C6J}@:	9�}76RO?3NU^4X9�ÓY3�Ò1Ûb :R6R}n}BÚYÔ�Ò?Q�ÓÝO1a53]ÔMQ�Ò1Ó<9l}76�3p6��TQC~�3Px"ÜVa53	Ò?3<6RÒ?3];?3	~S3	Ò)6R} b 4XO?3	Ò?3N;1O b 4
v=ÔM3C6RO19�Ò?3N;dQ�Ô�O1a53��T3	a�6N~ b Q-Ò�Q-Ô�9� � �FÔMQ-Ò�ÓYQ U�3	Ò)6JO?3 � Ñ�} b 4{�3NUWO?QYO1a53pelÒ?3A;D3�4
:A3�Q-ÔP6Y:NQ�9�4XO)6���}@3]Ô�6RÓ b }nÚ�Q�ÔÈ:NQ�Ó^e�Ò?3N;?; b ~S3a|�6�~S3N;ÔMQ�ÒVO1a53�|�6N~�3p;1eT3N3AUW6ROh|�a b :?atO1a53	Ò?3 b ;Ä6R}@;?Qh6R4g9l45U�3	Ò?:NQ-Ó^e�Ò?3N;?; b ~S3ª|�6N~S3�x�PÇ



Þ º�ß�º�à á%ö�¶�øc��i· ��úLö�� ö5ÂF�J�e´m�L·¸J�Z´�ù	�µ´kú@��´ �cûk·5���´¡eùiú��$�o�J�e´sø�öX�ï´1¸µ¶�´��J�eöT#r5Q�Òp3C6-:Da¡Q�Ô[O1a
3^O1Ò)6N~S3	} b 45vE|�6N~�3^;?Q-}n9�O b Q-4
;AÑTO1a
3^~-6J}n953N;pQ�Ô[O1a
3_��6-;D3<e�Ò?Q���}@3N;�×Ù Q�4oO1a53s��4 b O?3U b óf3	Ò?3	45:N3sv-Ò b Um6JÒ?3�Q���O)6 b 453NUs�`ÚW;?Q�}B~ b 45vYO1a53�O1Ò)6N~S3	} b 4
vµ|�6N~�3�î�ð;À�Ñ�Q�Ò;�XÚ�:NQ�Óhel9�O b 4
vY}8Q�45v�ÛO b Ó¤3];DQ-}n9�O b Q-45;PQ�Ô�O1a53>Q�453	ÛxU b ÓY3�4
; b Q�4�6R}�¥�ð;À.x Üqa53	4gO1a53>U�Q�Ó b 4�6J4XO�3 b vS3	4X~-6J}n953a�9� � �V6R45UYO1a53:NQ-Ò1Ò?3N;1eTQ�45U b 45vo3 b v�3	4�Ô�9�45:	O b Q-4¦6RÒ?3tQ���O)6 b 453NU|ÔMQ-Ò^~-6RÒ b Q�95;_|�6N~�3�4X9�Ó]�f3	Ò?; � �XÚ¢;?Q�}B~ b 45v��y�kx±ÇP�4X9�ÓY3	Ò b :C6R}B}nÚ+xcÁ>; b 4�¯ÃâVâVã1pSÑ`âhqsrutVãPviw�ÑP|V3F95;?3NU!6>��4 b O?3�U b óf3	Ò?3	45:N3d;D:?a53	ÓY3-Ñ1| b O1ag6R4 b Ó^e�} b : b OÀc9�}@3�ÒsO b Ó¤3j;1O?3	e£O?Qm:C6R}8:	9�}�6RO?3£äå Ñ"O1a53	4¢3JÉ`O1Ò)6�:	O?3AU�O1a53¤3 b v�3�4X~-6R}B9
3YÔ�Ò?Q-ÓæO1a53YO b ÓY3g3	~SQ�}B9lO b Q�4Q�Ô�äå 6JÔ�O?3	ÒYO1a53m3XÉ`efQ�453	4XO b 6R}]U�3N:C6NÚ¢Q-Ògv�Ò?Qi|FO1a�Ò)6JO?3 b 4¦O b ÓY3Wa�6�U°6Re�ef3C6RÒ?3NU9x è 4É6�U�U b O b Q-4$Ñ3 b v�3	4X~-6J}n953N;��AÔ�9�45:	O b Q�45;�|V3	Ò?3]6J}@;?Qp:NQ�4���Ò1ÓY3NU\�XÚ b 4X~S3	Ò?;?3>~�3N:�O?Q�Ò b O?3�Ò)6RO b Q-4$Ñl6]e�6JÒ1O b :	9�}76RÒ1}nÚY95;?3	ÛÔ�9�}�ÓY3	O1a5Q UtÔMQ�Òd:NQ-Ó^e�9lO b 45v¤;19�TU�Q-Ó b 4�6R4`O>Q�Ò�e�6 b Ò?;>Q�ÔÈ:NQ�Óhel}83XÉW:NQ�4�ä¼95vX6JO?3]3 b vS3	4X~-6R}B953N;]6�; b 4;?3N:	O b Q�4Æ�kx ÔZxm�RxÜ 3Y;?3	O<e�6JÒ)6RÓY3�O?3	Ò?;�ÔMQ-Ò�O1a53YO1Ò)6N~�3�}n} b 45vÆ|�6N~S3N;]�`Úi:?a5Q Q�; b 45v Ù Â � ß Ó �-Ñ Ù Ä � ß Ó �P�PÇ+ßPà�-Ñ6R45Um;1a b Ô�O]O?Q�6hÒ?3	ÔM3�Ò?3	45:N3sÔ�Ò)6RÓ¤3A�S�XÚo;19��O1Ò)6�:	O b 4
v&6¤} b 453C6JÒ>O?3	Ò1ÓçÔ�Ò?Q�ÓèO1a53sé�9kÉ��Ä;?Q!O1a�6RO]O1a53|�6N~�3 b ;V;1O)6RO b Q-4�6RÒ1Ú+x�r5Q�ÒPO1a b ;V:?a5Q b :A3>Q�ÔTe�6JÒ)6RÓY3	O?3�Ò?;NÑ1|V3���45Uj6J4 b 4���4 b O?3�4X9�Ó%�T3	Ò�Q�Ô�O1Ò)6N~S3	} b 45v|�6N~�3�;DQ-}n9�O b Q-45;NÑ�6�;!Q��5;?3	Ò1~S3NU b 4ì¯Ãâhq�Å�ã�ãiw�Ñn��9�OAÑ�6�;!U b ;?:	95;?;?3NU b 4 Å 3N:	O b Q�4 Çkx±à ÑqQ-4l}BÚ¢3	~S3	Ò1ÚQ�O1a53	ÒÄQ�453 b ;>;1O)6��l}83<6�;>6Y;?Q�}B9�O b Q�4�Q�Ô"O1a53j0-E�'Nêy%�L�\^'NE5,)LM0�E�*�ë�~S3	Ò?; b Q-4mQ�Ô.�y�kx±Ç1p��Xx[r5Q�ÒdO1a53�;)6RÓ¤3e�6RÒ)6JÓY3	O?3	Ò?;AÑ
O1a53	Ò?3s6JÒ?3�OÈ|VQg6�U�U b O b Q-4�6R}�O1Ò)6N~�3�}n} b 45v�|�6N~S3N;?�F6R4&9l45U�3	Ò?:NQ-Ó^e�Ò?3N;?; b ~S3]|�6N~�3�Ñ�Ô�Ò?Q-ÓÙ�ì � �ª� Ù Ä � Ù Â � ß Ó àPã�p�ã�Ô`ãsO?Q Ù Â �r6R45U¡6¤O1Ò)6 b } b 45vW:NQ-Ó^e�Ò?3N;?; b ~�3ï|�6�~S3^Ô�Ò?Q�Ó Ù Ä O?Q Ù�ì Ó�MÜVa
3P}76RO1O?3	Ò�|�6�~S3 b ;"O?3	Ò1ÓY3NUWGM/1*-LMëíL�El.g�T3N:C6J95;D3 b Oc:AQ�Ò1Ò?3N;1eTQ-45Ul;"O?Q>:NQ-Ó^e�Ò?3N;?; b ~�3�|�6N~S3N;rO1a�6ROÈO1Ò)6 b }O1a53�9�45U�3	Ò?:NQ�ÓhelÒ?3A;D; b ~�3%|�6�~S3 b 4m4X9�ÓY3	Ò b :C6R}È; b Ó<9�}�6RO b Q�45;D¯íânq�Å�ãSã?w"Q�ÔÈO1a53�e�6RÒ1O b 6R}ÈU b óT3	Ò?3�4XO b 6J}3d��9�6JO b Q�4©| b O1aÉ6i:N3	Ò1O)6 b 4¦Ò)6R45v�3�Q�Ô b 4 b O b 6R}�U
6JO)6 Ñ b 4¦O1a53W} b Ó b OgO1a�6RO!O1a53WO)|VQ4|�6N~S3m;yef3N3NU�;:NQ b 45: b U�3�x±�r b v-9�Ò?3Eãm;1a5Q?|d;s;1O)6�� b } b O�Ú|:�9lÒ1~S3N;E�Mv-Ò)6Re�a5;^Q�Ô®�Í� �¬� � ����ÔMQ�Ò=O1alÒ?3A3jQ-Ô�O1a53j:AQ�Ó^e�Ò?3N;?; b ~S3|�6N~�3A;�Ô�Ò?Q�Ó Ù Ä O?Q Ù Â ��O1a53���Ò?;1O�O1a�Ò?3N3 b 4�O1a
3=Q�Ò?U�3	Ò b 4
vYQ-Ô[¯íâhq�ÅlãSã?w�O1a�6RO�6RÒ?3<;1O)66��}@3]O?Q!Q�453	ÛU b ÓY3�4
; b Q�4�6R}VeT3�Ò1O19lÒ���6JO b Q�45;X�)Ñ[ÔMQ-ÒsO1a53¤9�45U�3	Ò?:NQ-Ó^e�Ò?3N;?; b ~�3�|�6N~�3�6R45U�ÔMQ�Ò=O1a53jO1Ò)6 b } b 4
v�|�6N~�3PxÜVa
3YÒ?3N;19�}nO?;<ÔMQ�ÒpO1a53¤��Ò?;1Oh6R45UiO1a b Ò?U¡O1Ò)6N~�3	} b 45v�|�6N~�3g6RÒ?3!;1a5Qi|F4 �XÚ£;DQ-} b U�} b 453N;AÑ�| b O1a¢6�U�U b ÛO b Q-4�6R} ;1ÚXÓ%�TQ-}@;h�S�l9�}B}@3	O?;AÑ�e�}n95;?3N;"6R45UsU b 6JÓYQ�45U�;X��ÔMQ�Ò�O1a53P�lÒ?;1OAÑ�O1a b Ò?UfÑX6R45Up�lÔ�O1a=O1Ò)6N~�3	} b 45v;|�6N~�3PxÁ¦UlQ-O1Û�U56-;ya¤:	9�Ò1~�3�Ò?3	e�Ò?3N;?3	4XO?;�O1a53�3 b v�3	4`~-6R}n953�ÔMQ�ÒcO1a53�9l45U�3	Ò?:NQ-Ó^e�Ò?3N;?; b ~S3[|�6N~�3�Ñl6R45UY6pU56�;1a53NU:	9�Ò1~S3>ÔMQ�Ò�O1a53�O1Ò)6 b } b 45vs:NQ-Ó^e�Ò?3N;?; b ~�3£|�6�~S3�x Ü 3�U�Q�45Q�OP95;?3>6<;?Q�} b U^} b 4
3dÔMQ�Ò�O1a53���Ô�O1a&:NQ�Ó^e�Ò?3N;1Û; b ~S3�|�6N~S3j; b 4
:A3 b OD|VQ�9�}8U|:NQ b 45: b U�3µ| b O1a|O1a53¤9�45U�3	Ò?:NQ�ÓhelÒ?3A;D; b ~�3�6R45UiO1Ò)6 b } b 45v�:AQ�Ó^e�Ò?3N;?; b ~S3|�6N~�3Y:�9lÒ1~S3N;?xErlÒ?Q-ÓçO1a53h�5v-9lÒ?3�Ñ�|V3 b Ó^ÓY3AU b 6RO?3	}BÚ¡Q��5;?3	Ò1~�3^O1a�6JO�O1a53Y:NQ-Ó^e�Ò?3N;?; b ~S3_|�6�~S3N;=6R}B}a�6N~�3p6]Ò)6R45v�3ÄQ�Ô � ë ßpÔMQ�Ò�|�a b :?ajO1a53	Úg6JÒ?3�9�4
;1O)6��l}83-Ñ+|�a53	Ò?3C6-;[O1a53�9�45U�3	Ò?:NQ-Ó^e�Ò?3N;?; b ~�3>e�Ò?Q-�l}83b ;V} b 453C6RÒ1}BÚj;1O)6��l}83<6�vX6 b 45;1OPO1Ò)6R45;1~�3�Ò?;D3]ef3	Ò1O19�Ò���6JO b Q-4
;?xr b v-9�Ò?3são6R}8;DQm;1a5Qi|�;=O1a
3gÔMQ�}B}@Qi| b 45v b 4XO?3	Ò?3A;yO b 45vie�a53	45Q�ÓY3	45Q-4¬x z 3	O��¬� ��î?ï �sU�3	45Q-O?3jO1a53;1O)66� b } b OxÚ^:	9�Ò1~S3�ÔMQ�ÒÈO1a
3%�yÇ ï �¾�i��O1a^O1Ò)6N~S3	} b 45v®|�6N~S3]��Ò?3N:C6J}n}5O1a�6RO�O1a53�3�~�3	4Y4`9lÓ%�T3�Ò?3NU\|�6�~S3N;P6JÒ?39�45;yO)6���}@3]O?QYQ�453pU b ÓY3	45; b Q-4�6R}Tef3	Ò1O19�Ò���6JO b Q-4
;X�)ÑT6R45Ug}@3	O]� ��ð � � ��6J4
U�� ��ñ � � �FU�3	45Q�O?3]O1a53pUlQ-Ó b Û4�6R4XOÄ3 b vS3	4X~-6J}n953N;�ÔMQ-ÒFO1a53p9l45U�3	Ò?:NQ-Ó^e�Ò?3N;?; b ~S3s6J4
U&O1Ò)6 b } b 45v!:NQ�ÓhelÒ?3A;D; b ~�3�|�6N~�3A;NÑ�Ò?3N;1eT3A:	O b ~S3	}nÚ1xè 4©r b vZx�ãlÑ[Q��5;?3	Ò1~S3jO1a�6ROhO1a
3&v�Ò)6Jela5;^Q-Ô%�9� ��î �+�^6R45U¢Q-Ô�Ó!66É�òP� �	ð � � �X��� ��ñ � � �?ó¡6RÒ?3j~ b Ò1O19�6R}B}nÚb 45U b ;1O b 4
v-9 b ;1a�66��}@3�x�ÜVa b ;FQ��5;D3�Ò1~-6RO b Q-4t;195v�vS3N;1O?;PO1a�6JO
} b ÓôBõ ç �9� ��îDï �h�öÓ!66É�òP� �	ð � � �X��� ��ñ � � �?ó Ó �y�RxmÇPv+�

ÜVa b ;�9�4X95;19�6J}�} b Ó b O b 45v��T3�a�6N~ b Q�Ò�Ó!6NÚ��f3c9�4
U�3	Ò?;1O?Q Q Up6-;fÔMQ-}n}8Q?|d;?��ÔMQ-Ò�}�6RÒ?vS3 ï �AO1a53��yÇ ï �H�i��O1a�P�



0÷ 0.4 0.8
k
ø−0.006

−0.004

−0.002

0

0.002

Reλù

r b v�9�Ò?3ªãk�$ÜVa53�;1O)66� b } b OxÚs:	9�Ò1~S3N;�ÔMQ�Ò[v�3	453	Ò)6J} � x"ÜVa53FÒ?3N;19�}nO?;ÈÔMQ�ÒcO1a53VO1a�Ò?3N3�; b Óhel}83F:AQ�Ó^e�Ò?3N;?; b ~S3|�6N~�3A;>6RÒ?3pv b ~S3	4s�XÚ���9l}B}@3	O?;AÑ
e�}n95;>6J45UtU b 6JÓYQ�45U�;?x[ÜVa
3p:	9�Ò1~S3N;�ÔMQ-Ò[|�6N~S3N;�Q-4
3<6J4
UgO1a�Ò?3N3s6JÒ?3��}n}83NU b 4s�XÚ&;DQ-} b U¤} b 453N;?xnr5Q�Ò�O1a
3!GM/1*�LMëúL�El.d:AQ�Ó^e�Ò?3N;?; b ~S3�|�6�~S3-Ñ
O1a53p;yO)6�� b } b O�Ú&:	9�Ò1~�3 b ;dv b ~�3	4j�XÚ6sU56�;1a53NU!} b 4
3�Ñ�6R45UW6sU�Q-O1Û�U56�;1a53NU!} b 4
3>ÔMQ-ÒFO1a53]9�45Ul3�Ò?:NQ�Ó^e�Ò?3N;?; b ~S3���6�;?3>e�Ò?Q���}@3�x
O1Ò)6N~�3�} b 45v\|�6N~�3pa�6�;Ä6D|V3	}n}BÛ�;?3	e�6RÒ)6JO?3NUj}83C6�U b 4
v!6J45UjO1Ò)6 b } b 4
vYÔ�Ò?Q-4XO�|�a b :?am:	}@QS;?3	}nÚ!Ò?3N;?3	Ó%��}@3N;Ä6U�Q�9��}@3>;1a5Q :"{Y:NQ�ÓheTQ�;?3NU!Q-Ô"6�}@3R6�U b 45vp9l45U�3	Ò?:NQ-Ó^e�Ò?3N;?; b ~S3];ya5Q :"{�Ñ
6J4
Ug6pO1Ò)6 b } b 45vs:AQ�Ó^e�Ò?3N;?; b ~S3;1a5Q :={&a�6N~ b 45vjO1a53^;)6RÓY3h;yef3N3NUfÑf3R6�:?aoQ�Ô�|�a b :Daoa�6N~�3=O1Ò)6�~S3	} b 45vA|�6N~S3^elÒ?Q-��}@3N;?x\t[Q-Ò1Ò?3N;1eTQ-4
U Ûb 45v-}nÚSÑ�O1a53s:NQ-Ó^e�Ò?3N;?; b ~�3<O1Ò)6N~�3	} b 45vµ|�6�~S3�O1Ò)6�ä13N:	O?Q-Ò b 3N; b 4me�a�6�;?3�;1e�6�:A3�� b xû3�xBÑ5O1Ò)6�ä13N:	O?Q-Ò b 3N;�Ô�Ò?Q-ÓO1a53]Ó b U�U }@3p3d��9 b } b ��Ò b 9lÓ qüO?QsO1a53��TQ�O1O?Q-ÓÝ3d��9 b } b ��Ò b 9�Óýâh�F6JÒ?3p6Re�e�Ò?QdÉ b Ó!6JO?3NUA�XÚ!O1a53]9�4 b Q�4Q�ÔÈ6�O1Ò)6�ä13N:	O?Q-Ò1Ú!Ô�Ò?Q�Ó qüO?QYÜ�Q�Ô"O1a53]O1Ò)6 b } b 45v^:NQ-Ó^e�Ò?3N;?; b ~S3ª|�6N~S3<6R45UjO1a53]O1Ò)66ä13A:	O?Q�Ò1ÚYÔ�Ò?Q-ÓþÜO?QWâÿQ-Ô�O1a53^9l45U�3	Ò?:NQ-Ó^e�Ò?3N;?; b ~S3sO1Ò)66ä13A:	O?Q�Ò b 3N;p6RO]O1a53N;?3se�6RÒ)6JÓY3	O?3	Ò]~-6J}n953N;?x\²�3	45:N3�O1a53Y3 b v�3	4�Û~-6R}B953N;�ÔMQ-Ò]O1a53N;?3!6Re�e�Ò?QdÉ b Ó!6JO?3	}nÚo:NQ-Ó^eTQS; b O?3D|�6N~S3N;<6RÒ?3!6Re�e�Ò?Q?É b Ój6RO?3	}BÚov b ~S3	4 �XÚmO1a53^9�4 b Q�4Q�ÔPO1a53!3 b v�3	4X~-6J}n953N;<Q�ÔPO1a53Y:NQ-Ó^eTQ-4
3�4XOp9l45U�3	Ò?:NQ-Ó^e�Ò?3N;?; b ~S3!6R45U�O1Ò)6 b } b 45vE|�6N~�3A;dxjÜVa53N;?3Yv�3	4�Û3	Ò)6J}$e�Ò b 4
: b e�}@3N;�6RÒ?3pÔ�6RÓ b } b 6JÒ�Ô�Ò?Q-ÓþO1a53<;yO195U ÚWQ-ÔrÓ<9�}nO b Û�aX9�Ó^e¡;?Q�} b O)6JÒ1ÚA|�6N~S3�;?Q�}B9�O b Q�45; b 4mO1a53Ò?3C6-:	O b Q-4�� U b ó�95; b Q-4&6R45Uj45Q�4�} b 453C6RÒ�Q-elO b :N;F} b O?3	Ò)6JO19�Ò?3-Ñ�¯�Á>���-Ñ
Á��>�Z��Ñ z Ñ�Å`xL�JÑ�Å`xmÇ�wyxÜVa5Q�95v�ahO1a
3�e�Ò?Q Q�ÔM;[��Ô�Ò?Q-ÓkO1a53�;?Q-} b O)6JÒ1Ú]|�6N~S3FO1a53NQ-Ò1Ú� b 4!vS3	453	Ò)6R}��Ò?3C66{=U�Qi|F4YÔMQ-Ò�;1Ú ;1O?3	ÓY;Q�Ôq:NQ�45;?3	Ò1~-6RO b Q�4o}�6d|d;AÑfU 953sO?QjO1a53s}76�:"{mQ�ÔV6g;1eT3N:	O1Ò)6J}cv`6Re¡6JOï�¾�ØßlÑ b 4iO1a53se�Ò?3N;?3	4XOAÑ�;D:R6R}�6JÒ;?3	O1O b 45v!O1a53	ÚW:C6J4��T3=6Re�e�} b 3NUW9�4
:?a�6R45v�3AUTÑ�6RÔ�O?3�Ò>O1a53�95;19�6J}�|V3 b v�a`O b 45vYO1Ò)6R45;1ÔMQ�Ò1Ó!6JO b Q�4�O?Q¤Ò?3	Û:NQC~S3	Òp6^;1eT3N:�O1Ò)6R}"vX6Je¬x]�MÁ�}BO?3	Ò14�6RO b ~�3	}BÚSÑfQ-453�:NQ-9�}@UtÒ?3N:R6R}n}�Ô�Ò?Q-Ó¤Å 3N:	O b Q�4�ÇRxmÇsO1a53�Ô�6-:	O�O1a�6JO�Á.Â6R45U�Ã_ÄjÒ?3	Ó!6 b 4m;1eT3A:	O1Ò)6R}B}nÚg;?3	e�6RÒ)6RO?3AUt6JO � ��ßlÑ��A��ßlÑ�6R45Ut:R6RÒ1Ò1ÚgQ�9�OÄ6^U b Ò?3N:	O�e�Ò?Q Q�Ô"9
; b 4
vÀc~-6J4
;�Ô�9�4
:�O b Q�4&ÓY3	O1a5Q U�;?x"ÜVa53N;?3 b ;?;1953N;�6JÒ?3pU b ;?:	95;D;?3NU b 44¯±°ex±�6w}�Xxz b {�3J| b ;?3-ÑlO1a53p3 b v�3	4�Ô�9�45:	O b Q-4
;�O?3	45UtO?Q_�T3p;19�eT3	Ò1efQ�; b O b Q�45;�Q�Ô"O1a
3p3 b v�3	4�Ô�9�45:	O b Q-45;]�M;1a b Ô�O?3NU;?QtO1a53	Ú£3N;?;D3�4XO b 6J}n}nÚ¡U�QW45Q�OhQA~S3	Ò1}76Re$Ñ b 44{S3N3	e b 45vs| b O1a|O1a53!O1Ò)66ä13A:	O?Q�Ò b 3N;�O1a53	Ó¤;D3�}n~S3N;X��Q�Ô�O1a539�45Ul3�Ò?:NQ�Ó^e�Ò?3N;?; b ~S3Y6J4
UWO1Ò)6 b } b 45vj:AQ�Ó^e�Ò?3N;?; b ~S3]|�6N~S3N;?x<ÜVa53sv-Ò?Q?|�O1amÒ)6RO?3hQ�ÔcO1a53^:AQ�Ó^efQ�; b O b Q�4b ;VO1a53	4mvSQA~S3	Ò1453NUµ�XÚgO1a
3]Ó!66É b Ó<9�ÓÕQ�Ô�O1a53�v-Ò?Qi|FO1a&Ò)6RO?3N;�Q�Ô"3C6-:Dage�6RÒ1O?xÜVa b ;�Q��5;?3	Ò1~-6RO b Q�4&;19
vSv�3N;1O?;PO1a53]ÔMQ�}n}8Qi| b 4
v=elÒ?Q-eT3	Ò1OxÚ`�

��Ô



ÁVO � � � � �c|Fa53	Ò?3sO1a53sOÈ|VQt;1O)66� b } b OxÚo:	9�Ò1~�3A;D� �	ð � � �)Ñ�� ��ñ � � � b 4XO?3	Ò?;?3N:	OAÑ�|V3=Ó b v-aXOp3XÉ`ef3N:	O6¤}8Q�;?;pQ�ÔV;1ÓYQ Q-O1al453N;?; b 4��¬� ��î?ï �>ÔMQ�Ò ï ¦ ¨©�r6J45U�efQ�;?; b ��}nÚ�ÔMQ�Òp}�6JÒ?v�3^3	45Q-9
v-ao�l4 b O?3 ï x¤ÜVa53�T3�a�6N~ b Q�Ò�453C6RÒ � � � � b ;d3XÉ`e�}@Q-Ò?3NUjÔ�9�Ò1O1a53	Ò b 4��kx ÔZxm�Rx
Þ º�ß�º�� á%ö�¶�ø�·¸�úLùdö��ö�µún�����Lö��$���1�ï·1ûZ´�·ù	�e¶�ø��iöl��úL÷Pù
��3XÉ OAÑ�|V3^3XÉ
6JÓ b 453sO1a53^Ò)6R45vS3_ß�ê � ê ß Ó � b 4¡v�Ò?3C6JO?3	ÒpU�3	O)6 b }�Ñc6J4
Uo:NQ-Ó^e�6RÒ?3µ�¬� � ��ÔMQ�Òp3C6-:Da:NQ-Ó^e�Ò?3N;?; b ~�3µ|�6N~�3µ| b O1a¢O1a53t6-;1ÚXÓ^e�O?Q�O b :¤ÔMQ-Ò1Ó � � � ¢6�rO1a
3g:NQ 3	«¤: b 3	4`O?;µ� � �f3 b 45vo:C6J}@:	9�}�6JO?3NU;?3	e�6RÒ)6JO?3	}nÚ&ÔMQ�Ò>3R6�:?a�|�6�~S3�Ô�Ò?Q-Ó O1a53�ÔMQ-Ò1Ó�9�}76Æ�y�RxmÇPß+�XxÄÜVa53�Ò?3N;19�}nO?;p6JÒ?3s;1a5Q?|�4 b 4mO1a53<}@Q�v-Û�}8Q�ve�}@Q-O�Q-Ô.r b v�9�Ò?3jp���}@3	Ô�OX�Xx è 4�O1a b ;<�
v-9�Ò?3-Ñr;1ÚXÓ]�fQ�}8;�:NQ-Ò1Ò?3N;1eTQ-4
UoO?QW:NQ-Ó^e�9�O?3NU�~-6J}n953N;=Q�Ô£�9� � �| b O1a^O1Ò b 6R45v�}83N;rÔMQ-ÒrO1a53VO1Ò)6 b } b 45v;|�6N~�3�Ñ`6J4
U=: b Ò?:�}@3N;AÑ�el}B95;D3A;NÑX6J4
U=U b 6RÓ¤Q�45U�;rÔMQ�Òu|�6N~�3A;cQ�453PO1a�Ò?3N36R45Us��~S3FÒ?3N;1ef3N:	O b ~S3	}BÚ+xcÜqa53FO b ÓY3N;�;1ÚXÓ%�TQ-}@;�Q-4^O1a53qÒ b v�aXOF6RÒ?3VÔMQ�ÒcO1a53�9l45U�3	Ò?:NQ-Ó^e�Ò?3N;?; b ~S3[|�6N~�3PxÜVa
3h;DQ-} b U�} b 453N;>Ò?3	e�Ò?3N;?3	4`O_� � � ¢pÔMQ�Òp:AQ�Ó^e�Ò?3N;?; b ~S3]|�6N~S3N;pQ�453Y6R45UmO1a�Ò?3N3�xYÜqa53s} b 453sÔMQ�Ò�|�6N~S3��~�3 b ; b 45U b ;1O b v-9 b ;1a�6���}@3FÔ�Ò?Q-ÓÏO1a�6ROVÔMQ�Ò�|�6N~S3�O1a�Ò?3N3�x�Üqa53>U56-;ya53NUY} b 453�Ò?3	e�Ò?3N;?3	4XO?;ª� � � ¢ ÔMQ�ÒPO1a53O1Ò)6 b } b 4
v_|�6N~S3<6R45U¤O1a53pU�Q�O1ÛxU56�;1a53NU¤} b 453]ÔMQ�ÒVO1a53]9l45U�3	Ò?:NQ-Ó^e�Ò?3N;?; b ~S3ª|�6N~S3�xè 4½r b v-9lÒ?3jp���}83	Ô�OX�)Ñg|V3h45Q-O?3^O1a�6JO�O1a53!v�Ò)6Je�a
;<Q�Ôª�¬� ��î?ï �X� ï � ����Ç&:	}@3C6JÒ1}nÚ£6Re�e�Ò?QX6-:Da¡O1a536�;1ÚXÓhelO?Q-O b :V:	9�Ò1~S3N;�6-; � ¦ ßR��6R45Us;1O)6NÚpÒ?3C6�;?Q-4�6���}nÚp:	}8Q�;?3�O1a�Ò?Q�95v�a5Q�9�O"O1a53[Ò)6J45v�3hßïê � ê ß Ó � Ó²�Qi|V3	~S3	ÒAÑ`O1a53>v-Ò)6Re�a!Q�Ô��¬� � �X�P��;�| b O?:Da53N;PQC~S3	Ò b 4!O1a b ;PÒ)6R45vS3�Q�Ô � Ô�Ò?Q-ÓÏO1a53]6�;1ÚXÓhelO?Q-O b :>:�9lÒ1~S3O?QsO1a53p:	9�Ò1~�3pÔMQ�ÒVO1a53p:NQ�ÓhelÒ?3A;D; b ~�3]O1Ò)6 b } b 4
vï|�6�~S3�x Ü 3]:NQ-45:	}n95U�3>O1a53ÄÔMQ-}n}8Q?| b 45v<elÒ?Q-eT3	Ò1OxÚ`�r b vZx¬p���}83	Ô�OX�>;195v�v�3A;yO?;�O1a�6RO�O1a53=:NQ 3	«Y: b 3	4XO%� �ô ÔMQ�ÒÄO1a
3��yÇ ï �©�6��O1ao:NQ�Ó^e�Ò?3N;?; b ~S3�O1Ò)6N~S3	} b 45v|�6N~�3]a�6�;d6�} b Ó b O>6J4
UgO1a�6RO } b ÓôBõ ç � �ô	��'� ���ñ ÓqWQ�Ò?3AQA~S3	ÒÈO1a
3�4X9�ÓY3	Ò b :N;�;195v�v�3A;yO"O1a�6RO�ÔMQ-Òc}76RÒ?v�3�Ò ï Ñ-O1a53F}83C6�U b 4
v]Q-Ò?U�3	Ò�}@Q-45v�Ûy|�6�~S3�6�;1ÚXÓ^e�O?Q-O b :N;6�v-Ò?3N3N;a| b O1a|O1a53j;1ef3N:	O1Ò19�ÓæÔMQ-ÒY6W;1Ó!6J}n}@3�Ò�Ò)6J4
vS3!Q�Ô � 453C6RÒï¿N3	Ò?QZx Ü 3!:NQ-4�ä13N:	O19�Ò?3¤O1a�6JOsO1a536R4�6J}nÚXO b :�3XÉ`e�6R45; b Q-4a�lÒ?3R66{ ;�U�Qi|F4 b 4<O1a53�} b Ó b OÈ6�; � ¦ ¨ |�a53	Ò?3�|V3P6RÒ?3[3N;?;D3�4XO b 6J}n}nÚÄ} b 453C6JÒ b ¿ b 45v66�fQ�9�Od6s:NQ-Ó^eTQS; b O?3;|�6N~�3�xr5Q�ÒYO1a53W9�45U�3	Ò?:NQ�ÓhelÒ?3A;D; b ~�3s|�6N~S3-ÑFO1a
3&} b 453C6JÒg;yO)6�� b } b O�Ú¦6J4�6J}nÚ ; b ;^ÔMQ�Ògv�3	453	Ò)6J} � :C6J4��f3U�Q�453A| b O1a�O1a53t;)6JÓY3j4X9�ÓY3�Ò b :C6J}�ÓY3	O1a5Q U�6-;sÔMQ�Ò^O1a53W:AQ�Ó^e�Ò?3N;?; b ~S3t:C6-;?3�xöÜ"Q�:AQ�Ó^e�9�O?3tO1a53:NQ 3	«¤: b 3	4`OVQ�Ô�O1a53>}@Q-4
v%|�6N~�3]3XÉ e�6J45; b Q�4Æ� � Ñ�|V3da�6N~S3>O?Q^;1O)6RÒ1O�| b O1a �y�kxL�ivP�)Ñ�6R45UY95;D3>O1a53>45Q�4�Û:NQ-4
;1O)6J4XO>3 b v�3	4�Ô�9�45:	O b Q-4 Þ � ;)6RO b ;1Ô�Ú b 45v��y�kxL�iàP�h| b O1a��TQ-9l45U56RÒ1Ú&:NQ-4
U b O b Q�45;D�y�RxmÇ+ãP�Xx]��Q�O?3pO1a�6ROO1a53<6RÒ?v�9�ÓY3�4XOVelÒ?3A;y9�ÓY3A;qO1a�6RO®� � ê ß Ñ�|�a b :?aW:C6J4$Ñ b 4ge�6RÒ1OAÑR�T3�ä¼95;1O b �53NU!a53	Ò?3��XÚ!Ò?3	ÔM3	Ò1Ò b 4
v=O?QO1a53]4X9�ÓY3	Ò b :R6R}�Ò?3N;19�}nO?;�ÔMQ�Ò�v�3	453	Ò)6J} � xÜVa53�6-U�ä1Q b 4`O�e�Ò?Q���}@3	Ó �y�kxL�iàP�)Ñ��y�kx±ÇPã+��|�6�;[;DQ-}n~S3NU_�XÚhU b ;?:	Ò?3	O b ¿ b 45v�O1a53d3d��9�6RO b Q�4\| b O1aY��4 b O?3U b óf3	Ò?3	45:N3N;�; b Ó b }�6JÒ"6�;�ÔMQ�Ò�O1a53�vS3	453	Ò)6R}BÛ � Û�elÒ?Q���}@3	Ó&ÑCO1a
3�4s;?Q�}B~ b 45vVÔMQ�Ò Þ ��b O?3�Ò)6RO b ~S3	}BÚ b 4=6qe�Ò?Q :N3N;?;; b Ó b }�6JÒqO?Q=O1a
3 b O?3	Ò)6RO b ~�3]~S3N:	O?Q�Ò1Û b O?3�Ò)6RO b Q-4te�Ò?Q :N3N;?;P95;?3NUjO?Q^:R6R}@:�9l}76RO?3>3 b v�3�4X~�3A:	O?Q�Ò?;�ÔMQ�Òh{X45Qi|F43 b v�3	4X~-6J}n953N;�¯�
]3-ÑP¥�Ü��r�w)x¡ÅXeT3N: b �5:C6R}B}nÚSÑF}83	O	� � ��� ô �)Ñ ï � � Ó?ÓdÓ�� U�3	45Q�O?3WO1a53W~S3N:	O?Q-ÒjQ-Ôv�Ò b U Û�~-6J}n953N;V6Re�e�Ò?Q?É b Ój6RO b 45v Þ � Ñ�6R45U���� ô�� ð O1a53>U b ;?:	Ò?3	O?3 ����� Û�Ó!6RO1Ò b É=Ò?3	e�Ò?3N;?3	4`O)6RO b Q-4gQ�Ô�O1a53:NQ-4XO b 4X95Q-9
;dQ�ef3	Ò)6RO?Q-ÒVv b ~S3	4j�XÚ¾�y�RxW�6àP�)Ñ
6J4
U!O1a53pU b ;?:	Ò?3	O?3��TQ-9l45U56RÒ1Ú!:AQ�45U b O b Q-45;

� � ��� ¢ �
Ç�� � � � � �Íßk� ���ª����� Ä � ��������Ç���� Ä � � ��� Äk¢ �Íß Ó �y�RxmÇ�ã+�ÜVa
3�4�Ñ
;195:N:N3A;D; b ~�3p6Jele�Ò?Q?É b Ó!6RO b Q�45;qO?Q Þ � 6RÒ?3]Q���O)6 b 453NU��XÚg;?Q�}n~ b 45v
��� ��� � � � Ä �� ô�� ð �! #"$�%&% � Ä �� ô�� ð �! #"$� %'% ç �

�Pà



0.001( 0.01( 0.05(0.005(
k

5e−8

5e−7

5e−6

5e−5

Reλ
)

0.10.01*
k
+ −1e−6

−1e−5

−1e−4

Re
,

λ

r b v�9�Ò?3	-��h��}83	Ô�OX�.ÅSO)6�� b } b O�Úg:	9�Ò1~S3N;qÔMQ-ÒPO1a53]:NQ�Ó^e�Ò?3N;?; b ~S3>e�Ò?Q���}@3A;[ÔMQ-Ò�;yÓj6R}n} � b 4W6p}@QSv�Û�}@Q�vpe�}@Q-O?xÜVa
3Y;1ÚXÓ%�TQ-}@;\�M: b Ò?:	}@3N;AÑ$e�}n95;?3N;AÑ$U b 6JÓYQ�45U�;X��Ò?3	e�Ò?3N;?3	4XOpO1a53^4X9�ÓY3	Ò b :C6R}B}nÚ¡:C6R}8:	9�}�6JO?3NU
�9� � �_��ÔMQ�ÒO1a53>��Ò?;yOAÑlO1a b Ò?UW6R45UY��Ô�O1aE|�6N~S3-Ñ`Ò?3N;1e�xm�Xx�Å Q�} b U¤} b 453N;�;1a
Qi|°O1a
3%� � � ¢VÔMQ�Òh|�6N~S3N;FQ-453-Ñ`O1a�Ò?3N3p6R45U��~�3PxgÜVa53YU56�;1a53NUm} b 453Y;1a5Qi|�;H� � � ¢�ÔMQ-ÒpO1a
3^O1Ò)6 b } b 45vE|�6N~�3Px���Ò b v�aXOX�%ÅXO)66� b } b OxÚi:�9lÒ1~S3YÔMQ�ÒpO1a539�45Ul3�Ò?:NQ�Ó^e�Ò?3N;?; b ~S3^;1a5Q :={cx]ÅXÚXÓ]�fQ�}8;�U�3	45Q-O?3�O1a53�~-6J}n953N;p:NQ�Óhel9�O?3NUWÔMQ-Ò%�9� � ��95; b 45v!O1a
3h:NQ U�3ÔMQ�Ò�vS3	453	Ò)6R} � ÑlO1a53pU�Q�O1ÛxU
6-;1a
3AU¤} b 453]Ò?3	e�Ò?3N;?3	4XO?;FO1a53]}@Q-45v�Ûy|�6�~S3p6Re�e�Ò?Q?É b Ój6RO b Q-4�x
|�a
3�Ò?3 %'% � %'% ç U�3	45Q�O?3A;$O1a53PU b ;?:	Ò?3	O?3�Ój6iÉ b Ó�9�ÓÍ45Q�Ò1Ójxc��Q-O?3cO1a�6ROAÑ�3	~S3	4<O1a
Q-95v�aH� Ý� b ;r; b 4
v-9�}�6RÒAÑO1a53^;1eT3N:�O1Ò19lÓ¿Q-Ô�O1a53^U b ;?:	Ò?3	O b ¿N3NU¡Q�ef3	Ò)6RO?Q-Ò;| b }n}ÈO�ÚXe b :R6R}n}BÚm45Q�O b 45:	}B95Ul3=O1a
3h3 b vS3	4X~-6R}B953_¿N3	Ò?Q
Ñb x�3�xhO1a b ;<Q�ef3	Ò)6RO?Q-Ò b ; b 4X~S3	Ò1O b �l}83g6R45U�O1a53!6��TQC~�3h;yO?3�e�:C6J4��T3Y:C6JÒ1Ò b 3NU¡Q�9�O?x¤Á�Ô�O?3�Ò�~S3	Ò1ÚmÔM3J|b O?3�Ò)6RO b Q-45;NÑ b 4sÔ�6�:�O�|V3PÔMQ-9l45U b 4hQ�9�Òr4`9lÓ¤3	Ò b :C6J} O1Ò b 6J}@;�6JÔ�O?3	Ò"O1a
3P��Ò?;1O b O?3	Ò)6RO b Q�4$Ñ�O1a53q;?3d�S9
3�4
:A3qQ-ÔU b ;?:	Ò?3	O?3.�_�T3N:NQ-ÓY3N;�;1O)6JO b Q�4�6JÒ1Ú+xrÜqa53�~�3N:�O?Q�Ò�O1aX95;PQ��lO)6 b 453NU b ;P3 b vS3	4X~S3N:	O?Q-Ò�ÔMQ�ÒÈO1a
3d3 b vS3	4X~-6J}n953| b O1a¦O1a
3o;1Ó!6J}n}@3A;yOYÓ¤Q U`9�}B9
;AÑ>6R45U¢a53	45:N3o6�vSQ Q U�6Re�e�Ò?QdÉ b Ó!6JO b Q�4°Q�Ô Þ � x r5Q�Ò!O1a53m;1eT3N: b 6R}; b O19�6RO b Q�4�Q�Ô�3d��9�6RO b Q�4 �y�kxmÇ/-��)Ñ$O1a53YÒ?3N;19�}nO b 45v Þ � �~¥`� b ;s;1a5Q?|�4 b 4½r b v-9lÒ?3�vRx&Á�}8;?Qt45Q�O?3YO1a�6ROO1a53�45Q-Ò1Ó!6R} b ¿C6JO b Q�4�Q�Ô0�s��ßD| b O1aWÒ?3A;yef3N:	OdO?Q^O1a
3pÓ!66É b Ó<9�Ó 45Q�Ò1Óý6ROd3C6�:?aW;1O?3	e�elÒ?3�~�3	4`O?; b OÔ�Ò?Q�Ó :NQ�4X~S3	Ò?v b 45vsO?Q�O1a53�¿N3�Ò?Q�~S3N:	O?Q�Ò î Q�4!O1a53]Q�O1a53	ÒVa�6R45UfÑ`O1a53>U b ;?:	Ò?3	O?3;�fQ�9�45U
6JÒ1Ú!:NQ�45U b O b Q�45;�y�kx±Ç�ã+�[3JÉl:	}n95U�3p:NQ�4`~�3	Ò?vS3	45:N3>O?Q!6�45Q�4�ÛÈ¿N3	Ò?Q^:AQ�45;1O)6R4XO�;?Q�}B9lO b Q�4�xÜVa b ; Þ �!b ;YO1a53	4¦9
;?3NU¢O?Q£3	~-6R}B9�6JO?34�y�kxL�iv+�XxÉÜVa
3&Ò?3N;19l}BO b 45vie�}8Q�O!ÔMQ�Òj� � � ¢ b ;!;1a5Q?|�4 b 4r b v�9�Ò?31-E��Ò b v�a`OX�>6�;Ä6^UlQ-O1Û�U56-;ya53NUg} b 4
3Px�ÜVa53s6-v�Ò?3N3�ÓY3	4XO£| b O1aWO1a53�4X9�ÓY3	Ò b :C6R}�~-6J}n953N;a�¬� � � b ;3XÉl:A3	}n}83	4XO?x
Þ º�ß�º Þ 2 �e´sùdø�´1÷-�i¸-�¶ ÂÈöZ¸g�uú@���e´1¸µöZ¸J#u´1¸\÷Pö`¶�ø�¸�´1ùdù6úLûZ´m�ï·1ûZ´�ùÜ 3�45Qi|¹e�Ò?3N;?3	4XOp;?Q-ÓY3�ÓYQ-Ò?3^U�3	O)6 b }@3NUo:NQ-Ó^e�9�O)6RO b Q-45;];ya5Qi| b 45v¤O1a53Y;1O1Ò195:	O19�Ò?3^Q�ÔPO1a53sa b v�a53	ÒQ�Ò?U�3	Ò�:NQ-Ó^e�Ò?3N;?; b ~S3;|�6�~S3N;?x Õ ; b 45vY6J4 b O?3	Ò)6RO b ~�3]ÓY3�O1a
Q Ug; b Ó b }�6JÒqO?Q=O1a
3]Q-453�95;D3AU¤O?Q^:AQ�Ó^e�9�O?3Þ � ÑR|V3p:C6R4�:NQ�Ó^e�9�O?3]O1a53ÄO?Q-e¢GM2�0]3 b v�3	4X~-6J}n953N;dQ�Ô�O1a53�} b 453C6RÒ b ¿N3NU&Q�eT3�Ò)6RO?Q�Ò�:NQ-Ò1Ò?3N;1eTQ-4
U b 4
v=O?QO1Ò)6N~�3�} b 45v_|�6N~S3N;FO1a�Ò?3N3\� ï �ÍÇP�V6J4
Ug��~�3\� ï �Í�P�Xxr b v-9�Ò?3!ãW;ya5Qi|d;ÄO1a53YO?Q�e£O)|VQW3 b v�3�4X~-6R}B9
3A;^6R45U¡:NQ�Ò1Ò?3A;yefQ�45U b 45vW3 b v�3	4�Ô�9�45:	O b Q-45;ÄÔMQ-Ò]|�6N~S34X9�Ó%�T3	Ò!O1a�Ò?3N3½� ï � Ç+�Xx¡î�4�O1a53t}@3	Ô�OAÑqO1a53m;?Q�} b U|} b 453m;1a
Qi|d;^O1a53WO?Q�e¦3 b vS3	4X~-6J}n953m6R45U¢O1a53U�Q�O1O?3NU�} b 453W;1a
Qi|d;YO1a
3s�fQ�O1O?Q-Ó 3 b vS3	4X~-6J}n953�xÉÜVa53W}@Q-4
v-Û�U56-;ya53NU|} b 453W;1a5Qi|�;YO1a53mU�Q�Ó b 4�6J4XO

�Pã



03 20 40
x

0

0.5

1

π0

r b v�9�Ò?3%vk�cÜqa53]45Q�4�Ûx:NQ�45;1O)6R4XOV}83	Ô�O�3 b v�3�4lÔ�9�45:	O b Q�4gÔMQ�ÒVO1a53Ä9�45U�3	Ò?:NQ-Ó^e�Ò?3N;?; b ~�3]e�Ò?Q���}83�x

0
4

0.05
4 −4e−4

0
5

0
4

0.256 0.5
k
7−0.006

−0.003

0

0.001

Reλ
8

20 40 60
x−st

−1

0

1

φ9

r b v�9�Ò?3hãk�®��}@3�Ô�OX�;ÅXeT3N:	O1Ò19�ÓçQ-ÔcO1a53���Ò?;1O>OÈ|VQ¤3 b v�3�4X~-6R}B9
3A;_�M;ya5Qi|�4o6�;>;?Q-} b U�6R45UWU�Q�O1O?3NUW} b 453N;X�ÔMQ�ÒdO1a53�O1a b Ò?Um:AQ�Ó^e�Ò?3N;?; b ~S3®|�6N~S3�� ï ��ÇP�Xx�Üqa53<U�Q�O1ÛxU
6-;1a
3AUj} b 453s6J4
U&}@Q�45v-Û�U56�;1a53NU!} b 4
3=;1a
Qi|O1a53�U�Q-Ó b 4�6R4`O>3 b v�3	4X~-6J}n953]ÔMQ�Ò�O1a53�9�45U�3	Ò?:NQ�ÓhelÒ?3A;D; b ~�3a|�6N~�3=6R45UjO1Ò)6 b } b 45v\|�6�~S3-Ñ
Ò?3N;1eT3A:	O b ~S3	}nÚ1xÜVa
3 b 45;D3�O b ;�6J4t3�4l}76RÒ?vS3NUY~ b 3J| Q�Ô"6�Ò?3Nv b Q-4¤453C6JÒ � �Íß ÑXÓ!6RÒ�{S3NUA�`Út6a�TQ?É�| b O1aWU�Q-O1O?3NU¤} b 453N;b 4mO1a53=Q�9�O?3	Ò]v-Ò)6Re�a�x%��Ò b v�aXOX�>ÜVa53s3 b v�3	4�Ô�9�45:	O b Q-4
;dÔMQ�Ò�O1a53<�lÒ?;1O>OÈ|VQj3 b v�3�4X~-6R}B9
3A;>Q�Ô�O1Ò)6N~S3	} b 45v|�6N~�3]O1a�Ò?3N3\� ï �ÍÇP��6RO � �ÍßRx
�:-



0
;

0.05
; −6e−05

0
<

0
;

0.25= 0.5
k

−0.006

−0.003

0

0.001

Reλ
>

20 45 70
x−st

−1

0

1

φ?

r b v�9�Ò?3µ�ißR�.��}83	Ô�OX��ÅXeT3A:	O1Ò19�Ó Q-Ô$��Ò?;1O�OÈ|VQY3 b vS3	4X~-6J}n953N;]�M;1a5Qi|F4�6�;d;DQ-} b Ut6J4
U&U�Q�O1O?3NUt} b 453N;X�PÔMQ�ÒO1a53j��Ô�O1a�� ï � �+��:NQ-Ó^e�Ò?3N;?; b ~S3A|�6N~�3Px£ÜVa53tU�Q�O1ÛxU56�;1a53NUi} b 453W6J4
U£}@Q�45v-Û�U56�;1a53NU¡} b 453 b 4¢O1a53b 45;?3	O=;1a
Qi|ÏO1a53!U�Q�Ó b 4�6R4XO=3 b vS3	4X~-6J}n953YÔMQ�Ò<O1a
3Y9�45U�3	Ò?:NQ�ÓhelÒ?3A;D; b ~�3µ|�6N~�3g6R45U¡O1Ò)6 b } b 45vs|�6N~�3�ÑÒ?3N;1eT3A:	O b ~S3	}nÚ1x ��Ò b v�aXOX�<Üqa53Y3 b v�3	4�Ô�9�45:	O b Q-4
;pÔMQ�Ò<O1a53Y�lÒ?;1OpO)|VQm3 b v�3�4X~-6R}B9
3A;sQ�ÔVO1Ò)6N~S3	} b 4
vs|�6N~S3��~�3\� ï �Í�+�F6JO � � ßkx
3 b v�3	4X~-6J}n953�ÔMQ-ÒqO1a53�O1Ò)6 b } b 45vD|�6N~�3p6J45UhO1a53]U�Q�O1ÛxU56�;1a53NU^} b 453>O1a
3ÄUlQ-Ó b 4�6J4XO�3 b vS3	4X~-6R}B953>ÔMQ�ÒPO1a539�45Ul3�Ò?:NQ�Ó^e�Ò?3N;?; b ~S3�|�6N~�3�x è O b ;�:	}@3R6RÒ�ÔMQ�ÒVO1Ò)6N~�3	} b 45v\|�6N~�3]O1a�Ò?3N3]O1a�6RO�O1a
3]OÈ|VQY3 b vS3	4X~-6R}B953N;�6JÒ?3|V3	}B}�;?3	e�6RÒ)6JO?3NU¢6J4
U£O1a�6JO^O1a53t;?3N:NQ-45U|3 b vS3	4X~-6J}n953W6Jele�Ò?Q`6�:?a
3A;Y6m;yÓj6R}n}h��9�O^453NvX6JO b ~S3j~-6J}n9536�; � ¦ ßkx�î�4¡O1a
3YÒ b v�aXOh6RÒ?3^O1a53!3 b vS3	4�Ô�9�4
:�O b Q�45;pÔMQ�ÒpO1a53^O?Q�e£O)|VQtÓYQ U�3N;=6RO � � ßRxgÜVa533 b v�3	4�Ô�9�45:	O b Q-4®| b O1aA�µ�Íß b ;�;1a5Qi|F4h6�;�O1a53P;?Q�} b U�} b 453 î b OÈ6-v�Ò?3N3N;�e�Ò?3N: b ;?3	}nÚ�| b O1a<O1a53[O1Ò)6J45;y}76RO b Q�4ÓYQ U�3 ÙZÚ ;1a5Q?|�4W~ b 6Y: b Ò?:	}83N;?xFÜqa53p3 b v�3	4�Ô�9�45:	O b Q-4m:NQ�Ò1Ò?3A;yefQ�45U b 45v^O?Q^O1a53�453Nv`6RO b ~�3<3 b vS3	4X~-6J}n953b ;&;1a
Qi|�4�~ b 6¢6|U�Q�O1O?3NU¦} b 4
3 î b OW:AQ�Ò1Ò?3N;1eTQ-45Ul;!O?Q b 4���4 b O?3N; b Ó!6R}���9�Oj9�453d��9�6J}�;1a b Ô�O?;gQ�Ô<O1a53}@3R6�U b 45vg6R45UtO1a53�O1Ò)6 b } b 45vj3AUlvS3N;>Q-ÔcO1a53]|�6N~S3-Ñ b 45U b :C6RO?3AUs�XÚWO1a53sQ��
;?3	Ò1~-6JO b Q-4WO1a�6RO>O1a b ;;|�6N~S3b ;V6Je�elÒ?Q?É b Ó!6RO?3�}nÚ Ñ Ù�Ú ÔMQ-Ò Ñ ë ��453C6JÒ�O1a53�O1Ò)6 b } b 45v<e�6JÒ1OVQ�ÔTO1a53�|�6N~S3]6R45U Ù�Ú 453C6RÒPO1a53�}83C6�U b 4
ve�6RÒ1O]Q-ÔcO1a53]|�6N~S3�x�ÜVa53�;1Ó!6J}n}"4
3AvX6RO b ~�3p~-6R}B953sQ�ÔÈO1a b ;]3 b v�3	4X~-6J}n953^6JO � �ìßYÒ?3	é53N:	O?;�O1a53�Ô�6-:	OO1a�6RO^O1a53�|�6�~S3 b ;;ä¼95;1O^;1O)66��}@3&6�v`6 b 4
;1OhQ�453	ÛxU b ÓY3	45; b Q-4�6J}PeT3	Ò1O19�Ò���6RO b Q�45;^O?Qi|�6RÒ?U�;^Q-4
3gQ�Ô b O?;453 b v-a1�TQ-Ò b 45vD|�6N~S3N;?xr b v-9�Ò?3A�iß^;1a5Qi|�;dO1a
3<O?Q�eWOÈ|VQj3 b v�3�4X~-6R}B9
3A;p6R45UW:NQ-Ò1Ò?3N;1eTQ�45U b 45v!3 b v�3	4�Ô�9�45:	O b Q-4
;�ÔMQ�Ò;|�6N~S34X9�Ó%�T3	ÒW��~S3�� ï � �+�Xx¤î�4°O1a53�}83	Ô�OAÑdO1a53¡;DQ-} b U�} b 453i;1a5Qi|�;!O1a53�O?Q-eÿ3 b vS3	4X~-6J}n953¡6R45U�O1a53U�Q�O1O?3NUo} b 453Y;ya5Qi|d;ÄO1a53_�fQ�O1O?Q�Ó¿3 b v�3�4X~-6R}B9
3Px¤Üqa53^}8Q�45v�ÛxU56�;1a53NUW} b 4
3Y;1a5Qi| b 45vjO1a53YU�Q�Ó b 4�6J4XO3 b v�3	4X~-6J}n953tÔMQ-Ò^O1a53tO1Ò)6 b } b 45v |�6�~S3m6J4
U|O1a53WU�Q-O1Û�U56�;1a53NU|} b 453tO1a53WU�Q�Ó b 4�6R4XO!3 b v�3	4`~-6R}n953gÔMQ�ÒO1a53]9l45U�3	Ò?:NQ-Ó^e�Ò?3N;?; b ~S3®|�6N~S3�6JÒ?3pQ�4�}nÚg;1a5Q?|�4 b 4tO1a53 b 45;?3	OÄ6�;VO1a
3 b ÒÄ6�v�Ò?3A3	ÓY3	4XO.| b O1aWO1a53]O?Q�eO)|VQ!3 b v�3	4`~-6R}n953N;ÄQ�Ôu|�6�~S3p4X9�Ó]�f3	Ò>��~�3 b ;d~�3	Ò1Ú�v�Q Q U9x Õ 4�} b {S3�O1Ò)6N~S3	} b 4
vµ|�6N~�3pO1a�Ò?3N3-Ñ�O1a53�OÈ|VQ3 b v�3	4X~-6J}n953N;Ä6RÒ?3>45Q�O.|V3	}n}�;?3	e�6JÒ)6RO?3NU�6R45UW6Jelef3C6RÒVO?QY:	Ò?QS;?; b 4tO1a53]Ò?3Nv b Q�4tÓj6RÒ�{S3NUA| b O1ao6%�TQ?É6R45U��l}8Qi|F4&9le b 4Ær b v�9�Ò?3\�P��x�²�Qi|V3	~S3	ÒAÑ�6�;�ÔMQ�ÒVO1Ò)6N~�3�} b 45v\|�6N~�3]O1a�Ò?3N3-Ñ
O1a53p;?3N:NQ�45Ug3 b vS3	4X~-6J}n9536Re�e�Ò?QX6-:Da53N;d6s;1Ó!6J}n}¬��9�OF453Nv`6RO b ~S3]~-6R}B9
3<6-; � ¦ ßkx�ÜVa
3 b 4
;?3	Od;1a5Q?|d;d6R4W3�4l}76RÒ?vS3NU¤~ b 3J|ÿQ-ÔÈ6Ò?3Nv b Q�4g453C6RÒ � �ÍßlÑ
Ul3�} b 453C6JO?3NUfÑ b 4&O1a
3pQ-9lO?3�Ò�v-Ò)6Re�a$Ñ��XÚ�6s;1Ó!6R}B}¬�TQ?É�| b O1amU�Q�O1O?3NUg} b 4
3A;dx�r5Q�Ò

�Pv



0.45@ 0.475@
k

−4.75e−3

−3.75e−3

Reλ
A

0.45B 0.475B
k
C−6e−5

0

6e−5

Imλ
D

r b v�9�Ò?3%�P���n��}83	Ô�OX�gÀc4�}76RÒ?v�3AUs~ b 3�|�Q-Ô�O1a53FÒ?3R6R}5e�6JÒ1OPQ�Ô�O1a53F��Ò?;1O�O)|VQ<3 b vS3	4X~-6J}n953N;��M;1a5Qi|�6-;�;?Q�} b U6R45UmU�Q�O1O?3AU�} b 453N;X�FÔMQ-Ò]O1a
3<��Ô�O1ai:AQ�Ó^e�Ò?3N;?; b ~S3]|�6N~S3�xsÜqa53sU�Q-O1Û�U56�;1a53NUW} b 453^6J4
Um}8Q�45v�ÛxU56�;1a53NU} b 453W;1a
Qi|ÕO1a53WU�Q�Ó b 4�6J4XO!3 b v�3	4X~-6J}n953tÔMQ-ÒYO1a
3&9l45U�3	Ò?:NQ-Ó^e�Ò?3N;?; b ~S3s|�6�~S3m6J4
U¢O1Ò)6 b } b 45v¾|�6N~�3�ÑÒ?3N;1eT3A:	O b ~S3	}nÚ1x.��Ò b v�aXOX��Üqa53 b Ó!6-v b 4�6JÒ1ÚYe�6RÒ1OdQ�Ô�O1a53�3 b v�3�4X~-6R}B9
3A;F;1a5Qi| Q�4&O1a53Ä}83	Ô�O?x
6;��}@Qi|FÛ�9�e!Q�Ô�O1a
3�Ò?3Nv b Q�4Y453C6JÒ � � � � Ój6RÒ�{S3NU_�XÚ^O1a53F}76RÒ?vS3	Òg�fQdÉ_| b O1am,	0SëíLM%V} b 453N;AÑS;?3N3V�5vx��P��xî�4pO1a53PÒ b v�a`Oc6JÒ?3�O1a53P3 b vS3	4�Ô�9l45:	O b Q�45;�ÔMQ�Ò�O1a53PO?Q�e<O)|VQ�ÓYQ U�3N;"6JO � � ßkx$ÜVa53P3 b vS3	4�Ô�9l45:	O b Q�4| b O1aÆ�A� ß b ;P;ya5Qi|�4t6-;�O1a53>;?Q�} b U^} b 4
3 î 6�v`6 b 4 b O�6�v-Ò?3N3N;�e�Ò?3N: b ;?3	}nÚ_| b O1a!O1a53�O1Ò)6J4
;1}76RO b Q-4YÓYQ U�3Ù�Ú ;1a5Qi|F4�~ b 6|: b Ò?:�}@3N;?x¹ÜVa
3m3 b v�3�4lÔ�9�45:	O b Q�4°:NQ�Ò1Ò?3N;1efQ�45U b 45viO?Q�O1a53m453NvX6JO b ~S3m3 b vS3	4X~-6J}n953 b ;;1a5Q?|�4m~ b 6t6!UlQ-O1O?3NUm} b 4
3 î b O<6-vX6 b 4m:NQ-Ò1Ò?3N;1eTQ�45U�;�O?Q b 4���4 b O?3N; b Ó!6J}g��9�O]9�4
3?��9�6R}�;1a b Ô�O?;]Q-Ô�O1a53}@3R6�U b 45vY6J4
U!O1a53]O1Ò)6 b } b 45vY3NU�v�3A;FQ-Ô$O1a53�|�6N~�3Pxr b v-9�Ò?3��+�p;ya5Qi|d;�6J4m3	4�}�6JÒ?v�3NUg~ b 3J|ÍQ-ÔFE�3D�¬� � ��6R45U è Ó�¬� � �V453C6RÒdO1a
3peTQ b 4XO£|Fa53	Ò?3pO1a53O)|VQ=3 b vS3	4X~-6J}n953N;V6Re�ef3C6RÒ�O?Q=:	Ò?Q�;?; b 4�r b v�9�Ò?3D�ißRxrÜqa53�} b 453>;1O�Ú`}@3N;V:C6JÒ1Ò1ÚYQC~�3	ÒPÔ�Ò?Q-ÓkO1a�6ROP�5v-9lÒ?3PxÁ>; � 6Jele�Ò?Q`6�:?a
3A;>O1a
3 b 4XO?3	Ò?;?3N:�O b Q�4oefQ b 4`OAÑ�O1a53sO?Q�e¡6J45U�;?3N:AQ�45UW3 b v�3	4X~-6J}n953N;p:NQ`6R}@3A;D:A3�v b ~ b 45vÒ b ;?3^O?Qm6&:NQ�Ó^e�}83XÉi:NQ�4�ä¼95vX6JO?3se�6 b Ò�Q-Ô�3 b vS3	4X~-6R}B953N;AÑ�|Fa b :?a¡Ò?3N;?3	e�6RÒ)6RO?3 b 4XO?QtÒ?3C6J}P3 b v�3	4X~-6J}n953N;6RÔ�O?3�ÒcO1a53 b 4XO?3	Ò?;?3N:	O b Q�4^efQ b 4XO?xrÜqa53 b Ó!6-v b 4�6JÒ1Úpe�6JÒ1O�Q-Ô
O1a53�3 b vS3	4X~-6R}B953N; b ;È;1a
Qi|�4sO?Qpv�Ò?Qi||Ô�Ò?Q-Ó¿N3	Ò?Qg6J4
UgO1a53	4o;1alÒ b 4{A��6�:"{gO?Q�¿A3	Ò?Q!U`9�Ò b 4
vYO1a b ;dO1Ò)6R45; b O b Q-4½�M;?3N3pÒ b v�a`O��5v�9�Ò?3i�Xx�ÜVa
3p~S3	Ò1O b :C6J}U�Q�O1O?3NU!} b 453N;FQ-4t3R6�:?atv-Ò)6Re�aja�6N~S3]3XÉ
6�:�O1}nÚ!O1a53];H6JÓY3 � ~-6R}n953N;d6R45UgU�3	} b 4
3R6RO?3>O1a53;� b Ô�9�Ò?:C6RO b Q�4eTQ b 4XO?; b 4 � x
GIH�JLKNMPORQTSPUWVXSZY SZK\[^]Ü 3sO1a�6R4�_oÜrQ-Ó Ü b O?3	}8;`_ b ÔMQ�Ò]a53	}BelÔ�9�}PU b ;D:�9
;?; b Q-45;�Q-4oO1a
3^95;?3^Q-ÔP~�3N:�O?Q�Ò b O?3	Ò)6JO b Q�4oÔMQ-Ò�:AQ�Ó^Ûe�9�O b 45vYU b ;?:	Ò?3	O?3p3 b v�3	4X~-6J}n953N;�Q�Ô"U b óf3	Ò?3	4XO b 6R}�Q�ef3	Ò)6RO?Q-Ò?;baÁdc 6�:e_X45QgfF}83NU�v�3N;È;19le�efQ�Ò1O�Ô�Ò?Q-Ó î]�ZE¢v�Ò)6J4XOc4`9lÓ%�T3�Ò��;ßPß+ßR�dÔ-Û¼ã+ãRÛX�HÛ-ß�ãPà�ãhf�a b }@3d6ROhð�9�_S36R45UWO1a53s;19�e�eTQ-Ò1O>Q�ÔÈO1a53jiP3	4XO?3	Ò]ÔMQ-ÒPcm6RO1a53	Ój6RO b :A;]6RO>O1a53=Ür3N:?a�4 b :C6J} Õ 4 b ~�3�Ò?; b O�ÚmQ-ÔFct9�4 b :?aka²�3]O1a�6R4�_ ;�¥cÒ?Q�Ô`a�²dQ�ó�Ój6R4�4W6J45Ut¥cÒ?Q-Ô`a�âÈÒ?Ql_-6RO?3]ÔMQ�Òd3	45:NQ-9lÒ)6-v b 4
v<a b ;F~ b ; b O?;�O?Qµð�9�_S3<6R45U!ÔMQ�Òe�Ò?QC~ b U b 45v!6-:N:N3N;?;PO?Q^9�elÛ�O?Q�ÛxU56RO?3ZfVQ-Òm_XÛ�;1O)6JO b Q�45;PÔMQ�Ò�O1a53]4X9�ÓY3	Ò b :R6R}�:NQ-Ó^e�9lO)6JO b Q-4
;ba

��ã



n SZopSZqrSZKsHtSZ]¯�ÁÄ�Z��up�!aviwaFÁ�}@3JÉ
6R45U�3	Ò&6R45Uxiya$
za$EPaÃÜPaq�SQ�453N;AÑ�ÀuÉ b ;yO?3�4
:A3o6R45U�;1O)6�� b } b O�Ú¦Q�Ô<6-;yÚ`Ó^e�O?Q�O b :R6R}n}BÚQS;D: b }n}76RO?Q-Ò1Ú!UlQ-9�l}83>e�9l}8;?3N;bal��a{EF3 b 453]Á�45v�3�f|a!cm6JO1a}a�ß
ß�~4���CãSã�Ô1�)ÑÔXãg��-�ã�a¯�Á��>�Z��u��!aviwaSÁd}@3XÉ
6J45Ul3�ÒAÑ�EPa��]6RÒ?U 453	ÒV6J4
U�iwa�
�a$EPaûÜdaX��Q�453N;AÑXÁ�O?Q-eTQ�}8Q�v b :C6J} b 4X~-6JÒ b 6R4`O�6RÒ b ; b 4
vb 4¢O1a
3�;yO)6�� b } b O�Ú�6J4�6R}nÚl; b ;^Q�ÔÄO1Ò)6�~S3	}B} b 45v�f�6�~S3N;ba[�!ahE�3 b 453tÁd4
vS3�f|a.cm6JO1a}a�ß�à:�����CãSãPßP�)Ñ�6ã:-T�ÇR�6Ç�a¯�Á��>�1Å:u<��a�iyaTÁ�}@3JÉ
6R45U�3	ÒAÑkc�aú��a}��Ò b }n}76�_ b ;AÑkiwa�
�a�EdaûÜda��SQ�453N;]6J45Umâwa9Å�6R45U�;1O?3NU�3la¬ÅSO)6�� b } b O�ÚmQ-Ôe�9�}@;?3N;=Q�4¢Q-elO b :C6R}P��f3	Ò?;zf b O1a¢e�a�6�;?3	Ûx;D3�4
; b O b ~S3j6JÓ^e�} b �
3�Ò?;Ta °�a"Ád4
v!a�cm6RO1akac¥caXÚ ;bacß�����Rã�ã:-��)Ñ`��-�àRÛX�Cã+Ç�a¯ÃâVâVã:-gupÁ	a��^a�âP3	Ò1O?QP¿?¿ b 6R45U�c�a�¥�a�â�Ò?3	4�4
3�Òba!� b 453C6RÒÈ;1O)66� b } b OxÚs6J45U�O1Ò)6R45; b 3�4XOcv-Ò?QgfFO1a b 4^U Ò b ~�3	4:NQ-4XO)6�:�Oq} b 453N;ba�P_S+-,T���PëíK LM%-,?Ñ�ã�y�P�X�mà+�Pß��RàP�Sã Ñ:cm6RÒ?:?a �Cã�ã/-:a¯ÃâcW��iVã���upÁ	ay�^aFâP3	Ò1O?QP¿d¿ b ÑÄÁzayc��9�45:?a�Ñ���a���6R4`O?Q�4$Ñ�6J4
U¦Á	ayc�aZiV6�¿C6���6ROAÑPi[Q-4XO)6�:�Oj} b 453;1O)66� b } b OxÚ¡6R45U��û9�45Ul3�Ò?:NQ�Ó^e�Ò?3N;?; b ~S3Y;1a5Q :�_ ;b� b 4£U`Ò b ~�3�4�O1a b 4¡��}nÓ¿é5Qbf|a��q_S+-,T�^�F'T�l�^�$'CG�G���Ñ
��� yÇP�+�X�mà�iã�ã��Ràk��-�ÇXÑ1ð>3N:N3�Ó]�f3	Òa�Cã�ãp��a¯Ãâc�Å�ã�ã�u]Á	a���a�âP3	Ò1O?QP¿d¿ b Ñ$Á	a�c��9l45:?a$Ñ$6R45U�c�a�ÅXa53C6JÒ?3	ÒAÑ Õ 45U�3	Ò?:NQ-Ó^e�Ò?3N;?; b ~�3h;ya5Q :e_ ; b 4oO1a b 4��}nÓÝé5Qgf�a��P_S+-,HLM()*�¡z��Ñfà Þ ß¢ ��Rã�ãSãP�)Ñ�Ô��R����Ô1ã�Ô�a¯ÃâhÅ�ã�ã�upÁ	a}��aTâP3	Ò1O?Q+¿d¿ b 6R45Usc�acÅSa53C6JÒ?3	Òba®ÀuÉ b ;1O?3	45:N3sQ-Ôc9�45U�3	Ò?:NQ�ÓhelÒ?3A;D; b ~�3sO1Ò)6N~S3	}n} b 45v\f�6�~S3N;b 4tO1a b 4&�l}BÓÕ3d��9�6RO b Q�45;AÑ9�CãSã�ã�agÅ è ÁPc �!a£cm6RO1akalÁ�4�6J}#anÑ O?Q!6Re�eT3C6JÒba¯Ãâ�Òmu���3NQ�4�â�Ò b 4$Ñ��F9�ÓY3	Ò b :C6R}$Ür3N;1O b 4
vhQ�Ô�ÅXO)66� b } b O�ÚgQ-Ô$~ b ;?:NQ�95;�;1a
Q :e_jf�6N~�3A;Ta�ð>Q :	O?Q�Ò)6J}�Üqa53N; b ;NÑ�Rã�ã��¯$itiVãPÇ�up¥�a:iq6JÒ1}@3N;È6R45UsÁza�c�a�iq6�¿C66��6JOba�î�4�O1a53�Q�Ò b v b 4hQ�Ô�O1a53���9�Ó^e b 4sO1a53VelÒ?Q-��}@3VQ�Ô5;19�Ò1Ô�6�:N3¤�O?3	45; b Q-4��`v�Ò)6-U b 3	4XO`� U Ò b ~S3	4<;ye�Ò?3C6-U b 45vF��}nÓ¤;Ta è 4�¥�*SG��p�F'N,b�:¦T0C(��/¦5+-\�Zk���q/D0C(���ÑR~�Q-}n9�ÓY3�Ç�Ô:� Ñ�Rã�ãPÇ�a¯$ih²�Ü�iqã+ß�u]Áza£c�a{iq6�¿C66��6ROAÑ��Fac²�3N;1}8Q�OAÑ�Å�a£c�a
Ü$Ò?Q b 6J4�Ñ56R45Ut¥�a{iV6RÒ1}83N;ba.� b 45v�3�Ò b 45;1O)66� b } b OxÚtQ-ÔO1a b ;<;1e�Ò?3C6�U b 45vg�l}BÓY;<U`Ò b ~�3�4¾�XÚoO?3	ÓheT3	Ò)6JO19lÒ?3Yv-Ò)6�U b 3�4XO?;baL§�*SG7K /1'�Ñg��Ô1ã� yãPÇ��/-��X�$�PÇ�Ô��/�+Ç�ãlÑÁ�95v-9
;1Oa�CãSãPß�a¯$i�À�u<¥�ali[Q-}n}@3�O"6R45Up��a�Ûx¥�aiÀ�:�_`Ó!6R4�4$Ñ b 45;1O)66� b } b O b 3A;r6J45UÄÔ�Ò?Q-4XO?; b 4<3XÉ`O?3�4
U�3NU<;1Ú ;1O?3	ÓY;AÑ�¥cÒ b 4
:A3	O?Q�4Õ 4 b ~�3	Ò?; b O�Ú&¥cÒ?3N;?;AÑl¥cÒ b 45:N3�O?Q�4$Ñ���3�fÿ�S3	Ò?;?3	ÚSÑ0 ��Rã�ã+ßP�¤a¯ ðyu ð>Q U�UfÑ[ÅXO)66� b } b OxÚ¢Q�ÔpU b ;1ef3	Ò?; b ~S3j9�45Ul3�Ò?:NQ�Ó^e�Ò?3N;?; b ~S3W;1a5Q :�_�f�6�~S3N;AÑq¥caka±ð	aÈO1a53N; b ;AÑ Õ 4 b ~{acm6JÒ1ÚX}�6J4
UfÑ9�Rã�ã+à�a¯ À^uk�!a Ü a+Àc~-6J45;NÑ���3	Ò1~S3]6iÉ�Q�4Y3d�S9�6JO b Q-4
;?� è Û è �=Ñ!¨HE�%:�©$E5L��l��¥�*SG�_��}ª��1ÇR�	 ��Cã/-�Ç+���/-�-T�����+à î ÇPÇ
 ��Rã:-�Ç+�-�à��lãPß î Ç+Ç« ��Cã/-�Ç+��à:-�-b�RàSãP� î Ç�Ô� ��Cã/-�àP�;�+�iã�ã��`�+�CãPß/a

Ô1ß



¯¬��²>ã�Ô�u<�>6JO1a�6J} b 3y��Ò)6�Úl;D;?3Ä6R45U��>3NQ�Ò?vS3Zc�ak²�Q�ÓY;1ÚpaTÁ�4g3XÉ`ef3	Ò b Ó¤3	4XO)6R}f;1O19
U ÚYQ-ÔTÒ b ~`9l}83	O b 45;1O)6RÛ� b } b O b 3N; b 4�:N3	4XO1Ò b Ô�95vX6R}";1e b 4m:AQX6RO b 45v^Q�Ô"~ b ;?:NQ-95;>��3�f�O?Q�4 b 6R4m6J45Uj45Q�4�Ûy��3�f�O?Q�4 b 6J4té�9 b U�;ba�P_X+�,b���[ëúK LM%�,HÑ�ã� ~Ô��X�W�dÔ`ãR���`�ià+ß6Ô
Ñ�Á�e�Ò b }��CãSã�Ô!a¯$�>�!aW��u�Eda��]6RÒ?U 453	Ò=6R45Uiya$
�a�EPaÃÜPa���Q-4
3A;NÑ�ÁÏ;1O)66� b } b O�Ú b 4
U�3XÉ�ÔMQ-Òp;1O?3C6�U Úm;1O)6RO?3h;DQ-}n9�O b Q-45;�Q-Ô�fQ�9�45U
6JÒ1Ú^~-6R}B953>elÒ?Q���}@3	ÓY;PÔMQ-Òqe�6JÒ)66�TQ-} b :�;1Ú ;1O?3	ÓY;AÑ0ª��{¡�L¯®Z��°�±N,b�XãR�� ��Cã�ã�i�)Ñ�45Q�aZÇlÑ`�g��¤�Ç+ßP��a¯$�>�!amÇ�u�Eda��]6RÒ?U 453	Ò"6J4
U�iwa�
�a�EdaûÜda��SQ�453N;AÑRÜ�Ò)6N~�3	} b 45vf�6�~S3N;�Q�Ô
6[ef3	Ò1O19�Ò��T3NU<U b ó�95; b Q-4p3d��9�6RO b Q�46JÒ b ; b 45v b 4W6se�a�6�;?3>�53	}@UgÓYQ U�3	}�Ñ�¨HE�%/�y©$E5L��l�{¥o*�G7_���ª��Z�p�� ��Rã���ã+�)Ñ`45Q�aRÔ
Ñ��P�Rã:-T�c�iÇ+ÇPÇ/a¯$�a°!u	Edak�]6RÒ?U 453	Òp6J45UN
�a�°
9�Ó%�lÒ19�4$ÑfÜVa53�v`6ReW}83	Ó^Ó!6g6R45UWvS3NQ�Ó¤3	O1Ò b :<:	Ò b O?3�Ò b 6YÔMQ�Ò>;1O)6�� b } b O�ÚQ-Ô$~ b ;?:NQ�95;�;1a
Q :e_jf�6N~�3A;NÑF²c0-\s\j�k�qK /1'P³PZ�Zfë'�0¥�*�G7_���Ñ�à�X ��CãSã��+�)ÑS45Q�a{-`Ñ£-�ã/-T���+àPà�a¯$�yu��!a��>Q Q U Ó!6R4$Ñ¬ÅSO)6�� b } b O�ÚoQ-Ô�~ b ;?:NQ-95;>;?:C6R}76RÒ];1a5Q :�_&Ô�Ò?Q�4XO?; b 4i;?3	~S3	Ò)6J}cU b Ó¤3	45; b Q�45;baw´ /1*-E
,b�³�\^'N/b�}¥o*�G7_��}¦T0C(���R�+�z ��Cãp��ã+�)Ñ`45Q�aZÇlÑZã��+�g�RãSãPà�a¯$�PcLup�!a£�>Q Q U`Ój6R4&6R45U!��a$EPa!c b }n}@3�ÒAÑ!��Q�45v�Û�O b ÓY3.�T3	a�6N~ b Q�Ò�Q�Ô�;?:C6J}�6RÒ[~ b ;?:NQ-9
;V;1a5Q :�_hÔ�Ò?Q�4XO?; b 4OµfVQYU b ÓY3	45; b Q-4
;bakª��{¡�+-E�*-\j�0¡�L¯®�'N/1'NE�G7LM*Së�°�±NK�*SG7LM0-E
,£�P�X ��Rã�ã�ã+�)ÑS45Q�a�Ç Ñ�ÇPà+àg�Ç:-�-/a¯$��Ò?3�-l��u%²�a�¥�a£��Ò?3N3	45;1e�6R4ka�î�4gO1a53>ÓYQ�O b Q�4&Q�ÔÈ6s;1Ó!6J}n}�~ b ;?:NQ�95;�U Ò?Q�e�}@3	OVO1a�6ROtfV3	O?;d6s;19�Ò1Ô�6�:N3la
ª��0�[ëúK LM%�¥�')(�_���Ñ£��Ô�W�6ÇPà��`�dÔ��XÑZ�Rã:-���a¯$��²�up�!a���95:�_S3	4�a53 b ÓY3�Òc6J45U]¥�a6²�Q-}nÓY3A;NÑg¶Eö��r�Sú��e´1·¸�·_ùd÷�ú����L·`��úTö��eù�ü0¸!���e·Z¶ úL÷P·5��¹T�¬ù	�i´R¶�ù�ü·5��#Lº_ú@Ây�¸�÷+·`��úLö��eù�ö5Â}»�´1÷��6öZ¸Z¼£úL´ �@#uù�ºXÁ�e�el} b 3NU	cm6JO1a
3�Ó!6RO b :C6R}�Å : b 3	45:N3A;NÑ�Ô1Ç�aiÅXe�Ò b 45v�3	Ò1Û�P3�Ò1}�6�v
Ñl��3�f¾½PQ-Òm_XÛ¼âP3	Ò1} b 4$Ñ��Cãp�P��a¯ ²d3�u%ð	a�²�3	4�Ò1ÚSÑ¿A´1ö`¶�´��6¸�úL÷ 2 ��´�öZ¸C� ö
Â�¹¬´k¶ ú��Sú���´�·R¸ÁÀª·R¸�·���ö��SúL÷ÃÂ�Ä��· ��úLö��eù�ºy��3N:	O19�Ò?3��Q-O?3N; b 4Åcm6RO1a53	Ó!6JO b :N;AÑ!��Ô1ß�aÅXelÒ b 45v�3	Ò1Û#�P3	Ò1}76�v�Ñ5â[3�Ò1} b 4�Ûy��3�fÆ½PQ�Òm_�Ñ��Rã���la¯ ²dQk°�am��uað	aD²�Q�óÕ6R45UÇ
�a_°
9�Ó]��Ò19�4$Ñt¥rQ b 4XOµf b ;D3x��Ò?3N3	4k�û;¡Ô�9�4
:�O b Q�4 3N;1O b Ó!6JO?3N;iÔMQ-ÒiÓ<9�}nO b ÛU b Ó¤3	45; b Q�4�6R}$;D:R6R}�6JÒV;1a
Q :e_!Ô�Ò?Q�4XO?;ba b 4te�Ò?3	e�6RÒ)6JO b Q-4}a¯ ²dQk°�a Ôluað	a�²dQ�ó¢6J45UÈ
�ae°
9�Ó]��Ò19�4$Ñ�ð>3A:C6NÚm6R45U¡6�;1ÚXÓhelO?Q-O b :D�f3	a�6N~ b Q-ÒpQ�ÔPeT3�Ò1O19lÒ��f3NU¡;D:R6R}�6JÒ;1a5Q :�_YÔ�Ò?Q-4XO?;ba
¥cÒ?3	e�Ò b 4`Oba¯ ²|aW��up¥�a6²�Qgf�6RÒ?UfÑC¥rQ b 4XOµf b ;D3P3A;yO b Ó!6RO?3A;TÔMQ�ÒTO1a53P;1O)66� b } b OxÚ]Q�Ô�6V;?:C6R}76RÒ�:AQ�45;?3	Ò1~-6RO b Q�4p}�6Tf�ÑRÜqa53N; b ;NÑè 4
U b 6R4�6 Õ 4 b ~S3	Ò?; b OxÚÈ ��Rã�ãp�P�¤a¯ ²|amÇ�up¥�aD²�Qgf�6RÒ?UfÑ ¥rQ b 4XOµf b ;?3�3N;1O b Ó!6RO?3N;£Q�4wO1a
3Æ��Ò?3N3	4k�Ã;�Ô�9�4
:�O b Q�4wÔMQ�Ò�6 ;?:C6R}76RÒo} b 4
3R6RÒ:NQ-4X~S3N:	O b Q-4��`U b ó�9
; b Q�4&3d��9�6RO b Q�4&��a�ð b óf3	Ò?3	4XO b 6R}eÀ��S9�6JO b Q-4
;<à�É�É¬ýe� þ  ��CãSã�ã+�)ÑR�PÇ/-T��Pã:-/a¯ ²|am��up¥�aP²�Qgf�6RÒ?UfÑ�eTQ b 4XO�f b ;?3w��Ò?3N3	4k�û;ÈÔ�9l45:	O b Q�4¤6Re�e�Ò?QX6�:?asO?Q];1O)6�� b } b O�Ú<ÔMQ�ÒÈ;D:R6R}�6JÒ":NQ�45;?3	Ò1~-6RO b Q�4}76�fd;ba£iPQ�Ó^ÓÊa�¥c9�Ò?3�Á�e�e�}#a£cm6JO1aka£É!�¬ý	à/� þ  ��CãSã�ã+�)Ñ`�iÇSãPà��`�i��i��a¯ ²®°�amÇ�up¥�an²�Qgf�6RÒ?U¦6J4
UË
�a[°
9�Ó%��Ò19l4$Ñ>¥rQ b 4XOµf b ;?3W3N;1O b Ó!6JO?3N;g6R45U�;1O)66� b } b O�Ú¢ÔMQ-Ò!U b ;1eT3	Ò?; b ~�3	ÛU b ó�95; b ~�3p;1a5Q :�_jf�6N~S3N;AÑ
¥cÒ?3	e�Ò b 4`OAÑe�Rã�ãSã�a

ÔZ�



¯ ²�9le��+Ç�u%²�ae²F9�elef3	Ò1Oba«��}@Qgf 6J4
U b 4
;1O)6�� b } b O�Ú¡Q�Ô�6!~ b ;?:NQ-9
;p:	9�Ò1Ò?3	4`OsU�QgfF4�6j;1}8Q�eT3�a«§�*SG7K /D'�Ñ�+ßPßk� Ô1Ç/-T��Ô�Ç�ãlÑZ�Cã��+Ç�a¯ è cW¥�u%Àta è ;)6�6-:N;?Q�4$Ñ1ð	a:cm6RÒ?:?a
3A; b 4Y6J4
U¤âyaX¥c}8Q�a�ÒAÑSÜ�Ò)6R45; b O b Q�4�6R}�f�6N~S3N;cÔMQ-Ò�:NQ-4
;?3	Ò1~-6JO b Q-4^}�6Tfd;Ta
¦�¨m³y¥ ª��0¥�*�G7_��k³�E�*�ë&����àN ��Rã�ã+ßP�)Ñ��+�:-b���Pã+ã�a¯��/c�Å:uDð	a �X6-:NQ��5;AÑ Ü a!cW:g
 b 4�453	Úg6J4
U�c�aZÅXa53C6JÒ?3	ÒAÑlÜ�Ò)6�~S3	}B} b 45v	f�6�~S3];?Q�}B9lO b Q�45;VQ�Ô�O1a53]ÓYQ U b Û�53NU\
]Q�Ò1O?3�fV3Nv�ÛxU�3���Ò b 3A;yÛyâ�9�Ò?v�3	Ò?;È3d��9�6RO b Q�4$Ñ0ª���¡�L¯®�'N/D'NE�GMLM*�ë/°�±NK�*�GMLM0�E5,Pà5à:~N ��CãSãPàP�)Ñ1ÔPÔ/�g�Ô�ã:-:a¯��SU5âqã+Ç�up�!a�c�a���3	Ò1Ò?3	O1O�6R45Ut�!a£EPa
U�3<â�Ò19lÚ`4}aF� b 45v�3	Ò b 45;1O)66� b } b OxÚtQ-Ôc6=v�Ò)6N~ b O)6JO b Q-4�6J}n}BÚjU Ò b ~�3	4:NQ-4XO)6�:�Oq} b 453la�P_S+-,b�{�PëíK LM%-,w³>ÑZÔ! yÇ+�X�mÇ+��Ô��Ç�Ô�Ç Ñ��
3��lÒ19�6JÒ1Ú��Rã�ã+Ç�a¯��lu iwab
�a�EPaNÜPaC��Q�453N;AÑ�Å Q-ÓY3 b Ul3R6�; b 4pO1a53ce�Ò?Q Q�Ô`O1a�6JO�O1a53r� b O"¿i²F95v�a�Ûy�>6�v-9�ÓYQPel9�}8;D3 b ;�;1O)66��}@3�a��Q-4�} b 453C6JÒ�e�6RÒ1O b 6R}ÈU b óT3�Ò?3	4XO b 6J}c3?��9�6RO b Q-45;X yð�9lÒ1a�6JÓ&Ñ$��a±²�anÑg�Cãp�PÇ+�)Ñ`Çp�:-b�RÇ�ã+Ç Ñ{iPQ�4XO?3�Ó^eka
cm6JO1a}aBÑ9��-`ÑlÁ�ÓY3�Òba£cm6RO1akaZÅ Q :lanÑ�¥cÒ?QC~ b U�3	45:N3-Ñ£Eda è anÑ��Cãp�P��a¯�����u1iwa�
�a�EdaûÜdaf��Q-453N;AÑr¦�G�*:Ì	LMëúLMGM+t0DIhG7_`'!GM/1*��J'Cë�ëúL�E .t2[*��J'!,	0SëíK�GMLM0�E£01IYG�_ '��ÈLMGÎÍ�Ï]KS.J_pÐ�§�*C.�K \h0,)+�,�G�'N\<Ñ`Ü�Ò)6R45;balÁ�Ó¤3	Òba!cm6RO1aka�Å Q :laZÇp�Pã\ ��Cã���Ô1�)ÑX4
Q!a�Ç ÑRÔ��R����Ô1ãSã�a¯����P
wu1iwa�
�a�EPa`Üda`�SQ�453N;AÑ�Eda`Á	a��]6RÒ?U 453	ÒAÑl6J4
U!Üda�
p6Re b O19l}76 ÑµÅSO)6�� b } b O�Ú!Q-Ô�O1Ò)6�~S3	}B} b 45v	f�6�~S3N;ÔMQ-Ò¤45Q-4lÛx:NQ-4X~�3JÉ�;D:R6R}�6JÒY~ b ;?:NQ-95;j:NQ-45;D3�Ò1~-6RO b Q-4�}76Tf�;AÑ\²c0�\s\=K E{���qK /b�y³PZ�ZTë&�w¥�*�G7_��hÔ1ã
 ��Rã�ãP�+��àPß+àg�Rà+ÇPã�a¯�
�aL��upÜda!
p6Re b O19�}�6lÑsÅSO)6�� b } b O�Ú&Q�Ô}fV3C6�_g;ya5Q :e_ ; b 4��:�pÑö;yÚl;yO?3�ÓY;AÑ{¨HE�%-LM*�E�*s©$E5L��l�{¥�*SG�_���ª��Ô1ß
 ��Rã�ãR�6�)ÑS45Q�aÔ�Ñ��P�RãP���`�iÇ�a¯�
�a±Ç�upÜda�
p6Je b O19�}�6 Ñ î�4WO1a53�;1O)66� b } b OxÚtQ-ÔcO1Ò)6N~S3	}n} b 45vjf�6�~S3N; b 4WfV3 b v�aXO?3NUÅÒ ç ;1e�6�:N3A;NÑ�ª��}¡�L¯®Z�
°�±N,b�c�P�6Ç� ��CãSã�Ô��)ÑS45Q�a���Ñ9��--ãg�RÇ�ià�a¯�
�a±��upÜda£
�6Je b O19�}�6lÑ�ct9�}nO b U b ÓY3	45; b Q-4�6R}�;1O)66� b } b OxÚtQ-Ô$e�}76R4�6RÒ�O1Ò)6N~�3	}B} b 4
vjf�6N~S3N;AÑ�´`/D*�E5,T�}³�\h'N/T�
¥o*�G7_��}¦T0C(����Ô`ã� ��CãSã:-��)Ñ`45Q�a9��ÑZÇPà/-T�RÇ+ã�ã�a¯�
aÅ:upÜda0
p6Re b O19l}76j6J45Umâwa�Å�6R45U�;1O?3NU�3-ÑñÅXO)6�� b } b O�ÚmQ-Ôg��Ò b v-aXOp;?Q�} b O)6RÒ1ÚXÛ#f�6N~�3<;?Q�}B9lO b Q�45;�O?Q!eT3	Ò1ÛO19�Ò��T3AUj45Q�4�} b 453C6RÒ£Å :Da�Ò?Q U b 45vS3	Ò�3?��9�6RO b Q-45;NÑ�¥caXÚ ;bacðÏà�� ß¢ ��CãSã��P�)Ñà����`�iß+��a¯�
]Üdã:-guað	aRÀta�
�6JO)6�Ql_-6s6R45U�Å�6R45U Ò)6zc�alÜ�Ò?Q b 6R4ka$Á�O1a53NQ-Ò?3	O b :R6R}�;1O195U Ú!Q�Ô b 45;1O)66� b } b O b 3N;�6ROVO1a536-U`~-6J45: b 45vjÔ�Ò?Q-4XOpQ�ÔPO1a53	Ò1Ój6R}n}BÚoU Ò b ~S3	4�:AQX6RO b 45v¤��}nÓ¤;TaNª��w²c0�ë�ë&��¨HE�G���¦T(NL#��Ñ��RãPÇk�±�Pà+ßg�R�+ã�ÇlÑ�Rã�ã:-/a¯�
]Üdã���uað	a9Àta�
p6RO)6�Ql_-6j6J45U¾Å�a�c�afÜ�Ò?Q b 6J4kaïÅXO)6�� b } b ¿ b 45vjO1a53!6-U`~-6J45: b 45v!Ô�Ò?Q�4XO<Q�Ô[O1a
3�Ò1Ó!6R}B}nÚU Ò b ~S3	4�:	} b Ó]� b 45v^��}nÓ¤;TaZª��²c0Së�ë'�0¨HE�Gµ�{¦T(NL#��ÑZÇ+ßP�k�±�P�+àg�R��ÔPÔ
ÑR�Cã�ãp��a¯�
Zu�Üda.
p6JO?Q�Ñ.Àª´1¸C�J�¸J�u· ��úLö�� �J��´�öZ¸C�ÏÂÈöZ¸ö�Sú���´1·¸�ö�ø�´1¸�· �iö�¸6ù�Ñ�ÅSe�Ò b 4
vS3	Ò`�p�q3	Ò1}�6-v�ÑPâ[3�Ò1} b 4²�3 b U�3	}O�f3	Ò?vL ��Rã��Pà+�¤a¯�
]3�u�iwaXÜPa�
]3	}n}83	Úpa}¨	G�'N/D*�GML��J'>\^'CG7_`0C%�,$I	0�/ÄëíL�E�')*�/d*�E�%�E�0�E�ëíL�E�'H*-/�'�±NK�*SG7LM0-E
,�a�Å è ÁPc¡ÑX¥ca b }76�U�3	}nÛe�a b 6lÑ9�CãSãPà�a Ô1Ç



¯�
a²P-�à�up�|a�
]Q�eT3�}n}�6J4
U1�^a���aP²�Qgf�6RÒ?U0a�â b Ô�9�Ò?:C6RO b Q�45;c6J45U�O1Ò)6�ä13N:	O?Q�Ò b 3N;ä1Q b 4 b 45v>:	Ò b O b :C6R} efQ b 4XO?;ba³�%l�J*�E�(H'N,>L�E�\^*�G7_`'N\h*�GMLM(N,?Ñ����k�±�PßPã��R�+à��`Ñ�Rã:-�à�a¯���¥�u<¥�a±ð	a���6iÉY6R45UjEPa±Å�a-¥Èa b }n} b e5;AÑRÅ :C6RO1O?3�Ò b 45v]O1a
3AQ�Ò1ÚsÔMQ-Ò�U�Q�Ój6 b 45;�f b O1aY4
Q-4�Û�;1ÓYQ Q-O1a]�fQ�9�45U`Û6JÒ b 3N;balÁ�Ò?:?aka£E�6JO b Q�4�6J}}cW3N:?aka
Á�4�6R}#a�ã��« ��Rã:-��+�)Ñlã+�g�lãp��a¯��{uÓ��a�Û¼âwa|� b 4�Ñ!Á>;1ÚXÓ^e�O?Q�O b :ö3JÉ`e�6R45; b Q�4wÔMQ�Ò¡}�6NÚS3	Ò�;?Q-}n9�O b Q-4
;¡Q�Ô�6�; b 45v-9l}76RÒ1}BÚ ef3	Ò1O19�Ò��T3NUÒ?3C6-:	O b Q-4�Û�U b ó�95; b Q�4g;1Ú ;1O?3	ÓÊa
Ü�Ò)6R45;balÁ�ÓY3�Òba£cm6RO1akaZÅ Q :la Þ ß£�� ��Rã�ã+ãP�)Ñ!-k�i���!-�à+��a¯��u°�aL��upÜda�Ûx¥�a!� b 9�6R45UÊ
za`°
9lÓ%��Ò19�4�Ñ��dQ�4�} b 4
3R6RÒ�;1O)66� b } b O�ÚgQ-Ôc6J4j9�45U�3	Ò?:NQ-Ó^e�Ò?3N;?; b ~�3];1a5Q :e_YÔMQ�Ò:NQ-Ó^e�}@3XÉtâ�9�Ò?v�3�Ò?;�3d��9�6JO b Q�4kaF²c0�\=\j�}¥o*�G7_��0�P_S+-,T�c�6ã��� ��Rã�ã+àP�)Ñ9�6ãP�g�c�g�+ã�a¯��u°�a±Ç�upÜda�Ûx¥�ak� b 9�6R45U
�ag°
9�Ó]��Ò19�4$Ñ�î�4¡45Q�4�} b 4
3R6RÒ<;1O)66� b } b O�Ú¡Q-ÔVv�3	453	Ò)6J}�9�4
U�3	Ò?:AQ�Ó^e�Ò?3N;?; b ~S3~ b ;?:NQ�95;�;ya5Q :e_jf�6N~�3N;bar²c0-\s\j��¥o*�G7_��0�P_S+-,T�c��-6Ô« ��Rã�ã+àP�)ÑZ��Cãg���Ô�à�a¯����{uP��a���95U ~ b _ ;?;DQ-4=6R45U�Àta���a�� b v�a`O1ÔMQ Q�Oba�ÜVa
3[U`Ú`4�6JÓ b :A;$Q-Ô O1a b 4p} b ��9 b Up�l}BÓY; b 4<O1a53ce�Ò?3N;?3	45:N3Q-Ôr;19�Ò1Ô�6�:A3	Û�O?3�4
; b Q�4gv�Ò)6-U b 3	4XO?;ba³�\��}¨HE5,	Gµ�^²$_ 'N\j�}°VE .�/),T��ª���Ñ���-� yàP�X�L�P�iã+ãg�c�P��-�� ÑR�Rã:-k�la¯�cmãSã�u]ÁzapcÁ�9�45:Da$Ñ1ÅXa5Q :�_<O1Ò)6R45; b O b Q�45; b 4\cm6RÒ)6J4
vSQ�4 b Ûxv�Ò)6N~ b O�Ú<U Ò b ~S3	4YO1a b 4^��}BÓké5Qgf�a�¥cÒ?3�elÒ b 4XOAÑ�Rã�ã�ã�a¯�cmâVãSã�u]Á	a�cÁ�9�45:Daö6R45U�Áza���acâP3	Ò1O?Q+¿d¿ b aÅE�6JÒ?3	Ô�6�:�O b Q�4�Û�9�4
U�3	Ò?:AQ�Ó^e�Ò?3N;?; b ~S3^Ô�Ò?Q�4XO?; b 4|U Ò b ~�3	4��}nÓ¤;Ta�P_X+�,)LM(N,]01Iw�[ëúK LM%�,HÑ9�+�� ��iß+�)Ñ9�CãSã�ã�a¯�c Ü ã�ã�u]Á	ac��9�45:?a¦6R45U¦âya Ü 6-v�453	Òba��F9�ÓY3�Ò b :C6J}]6R45U�6-;yÚ`Ó^e�O?Q�O b :&Ò?3N;19l}BO?;!Q�4�O1a53t} b 4
3R6RÒ;1O)66� b } b OxÚ<Q�Ô�6FO1a b 4=�l}BÓ ;ye�Ò?3C6-U b 45v>U�QgfF4¤6�;1}@Q�ef3�Q�Ô5;1Ó!6J}n} b 45:	} b 4�6RO b Q�4ka!°VK /10HZ�')*�E\ªX0-K /HE�*�ë0DIy³[ZSZTëúLM'H%�¥o*�G7_`'N\^*SG7LM(N,HÑ9�6ßk�mÇSã:-b�R�R��� ÑZ�CãSã�ã�a¯�¥ Ü u�EPa��^ar¥"3Nv�Qo6J45U¢c�a è a Ü 3 b 45;1O?3 b 4$ÑF°qLB.�'NE��J*�ëúK�'N,eÔ]*�E�%�L�E5,	G�*:Ì	LMëúLMGMLM'N,s0DI¤,	0SëíLMG�*�/)+W2[*��J'N,HÑ
�P_XLMë 0-,T�´ /1*�E5,b�{�F0-+:�k¦�0C(��0�$0�E�%�0-EÊ¦T'N/T�0³���Ô1ß\ ��CãSãPÇP�)Ñ 4
Q!a9�iã+àPãlÑ�Ô�-b�lã�Ô�a¯�¥[Üh�P��u Ü b }n} b 6RÓ ²�aX¥cÒ?3N;?;AÑ�Å�6R9�}�Á	aXÜr3	9�_SQ�}8;`_`ÚSÑ Ü b }B} b 6JÓkÜdap�q3	O1O?3	Ò1} b 45v�Ñ 6R45U!â�Ò b 6R4!¥�ap��}�6J4lÛ453	Ò1ÚSÑ§ÄK \h'N/HLM()*�ë���'H(NLÃZ�'N,YL�Ex²rÕ�G7_`'�³�/�Gp01Ij¦T(NLM'NE�G7L¯ÖP(�²"0-\�Z�K�G7L�El.JÑhiV6RÓ	×�Ò b U�v�3 Õ 4 b ~{a¥cÒ?3A;D;AÑZÅ 3N:AQ�45Ut3NU0a0ØRã�ã+Ç�a

Ù ¥^uÇ
�al¥cÒ?Q-Ó b ;1}8Qbf�Ñ`e�Ò?3	e�Ò b 4`O]Q�4&;1O)6�× b } b O�ÚgQ-ÔrQ-e�O b :C6J}Te�9l}8;?3N;ba
Ù E�3	4�ãPã�u	c b :?a�6-3	}0EF3	4�6RÒ?U Úpa�Á�; b 45v�9�}76RÒ1}nÚheT3	Ò1O19�Òm×T3AU¤e�Ò?Q�×�}83	ÓÏÒ?3	}76RO?3NUYO?Qs;19�Ò1Ô�6�:�O)6R4XOV;1e�Ò?3C6�U Ûb 4
v�Q�4]O1a b 4���}BÓY;ba/§p0�E�ëíL�E�')*�/�³�E�*�ëú+�,)L�,�Ô�´f_ 'H0-/H+�Ô£¥�'CG7_`0C%-,eÔ�³[ZSZTëúLM(H*SG7LM0-E
,HÑ6Ç/-/ #ÚpÛ¤ÜmÇ��/-T�Ç�ãPãlÑ

ØRã�ãPã�a
Ù Å�aÝØ�u%ð	ak²�a1Ål6JO1O b 45v�3�ÒAÑ Ü 3 b v-aXO?3NUs45Q�Ò1Ó¤;�ÔMQ�ÒcO1a53d;yO)6�× b } b O�ÚYQ-Ô�O1Ò)6N~S3	} b 4
v�f�6N~�3A;Ta{ª���¡�L¯®�'N/D'NE�GMLM*�ë°�±NK�*SG7LM0-E
,�ÇPà� mØCã:-p-�Û)Ñ{ØgÚPß���Ø?ÔPÔ�a
Ù Å�a±Ç�u%ð	a1²�akÅl6JO1O b 45v�3�ÒAÑRî�4^O1a53�;1O)6�× b } b O�Ú^Q-Ô!f�6N~S3N;PQ�Ô�45Q�4�} b 4
3R6RÒce�6JÒ)6�×TQ-} b :q;1Ú ;1O?3	Ó¤;Ta�³�%l�J*�E�(H'N,L�E�¥o*�G7_���ÇPÇ« mØRã:-�ã�Û)Ñ�Ú�ØiÇ���ÚPà+à�a

Ô:Ú



Ù Å :?a�uDÅ�aÅ`:?a53N:	O?3	ÒAÑ�Üqa53];)6�U�U }@3	Û�45Q U�3F;?3	e�6RÒ)6JO1Ò b É`Û�}@Q Q-ej× b Ô�9�Ò?:C6RO b Q�4ka£¦�¨m³y¥Þª��£¥o*�G7_���³�E�*�ë&�£Øg�
 mØRã��:-lÛ)Ñ�ØpØdÔ1Ç���ØpØiàPã�a

Ù ÅÅ :?a�u�c�aeÅSa53C6JÒ?3	Ò<6R45U Å�a�Å :?a
3A:	O?3	ÒAÑ$Ü�Ò)6R45;1~�3�Ò?;H6J} b O�ÚWÔMQ-Ò]9l45U�3	Ò?:NQ-Ó^e�Ò?3N;?; b ~S3^;1a
Q :e_ ; b 4�E b 3	ÛÓ!6J4�4te�Ò?Q�×�}@3�ÓY;ba�ß�L�,	()0�K ,w�V/10mÖPë 'N,p*-E�%1§ÄK \h'N/HLM()*�ë�¥o'CG�_ 0C%�,[I	0�/|¦
_ 0C(�àÈát*l�J'N,Z M3NU0a{c�aÅXa53C6RÒ?3�Ò¤Û¤a�Å è ÁPc ØCãSã�Ø-ÑÇPßSãg�RÇpÚPã�a
Ù Å:���+à�u<��acÅ b }B~ b 6R45UsÀtaúâya¬ð�95;?;H6J4L��a%î�4WO1a53�Ò?3�fV3	O1O b 45vjQ-ÔP6R4 b 45:	} b 453NUm;?Q�} b UW;19�Ò1Ô�6�:N3P×XÚ�6} bÝâ 9 b U0a�P_S+-,)LM(N,]01IZ�PëúK LM%�,HÑZÇ���Ümàg��-XÑ£ØCãp�Pà�a
Ù ÅX}&u¢c�aeÅS}83	Ó^Ò?Q UfÑcÁ>U Ó b ;?; b × b } b OxÚ¡:	Ò b O?3	Ò b 6jÔMQ�Òpe�Ò?Q�e�6-vX6RO b 45v¤e�a�6�;?3X×TQ-9�4
U56JÒ b 3N; b 4ö6¤~-6J4|U�3	ÒÜ 6�6J}@;Pé�9 b U0a{³�/D(�_��}�F*SG��0¥�')(�_��0³�E�*�ë&��Ô{�fà  mØRã��pÚ�Û)Ñ�Ú+ß�Ø�ÛãÚ�Øià�a
Ù Üwä;Å �:�Sã�u%Å�a�c�a$Ü�Ò?Q b 6R4$Ñ�Àta�ä�3	Òm×fQ�}T¿	a53 b ÓY3�ÒAÑgÅ£arÁza�Å�6RÔ�Ò)6R4$Ñc6J4
U£��a��har��Q`6R4�4XÚpaL� b 45v�3	Ò b 45vb 4
;1O)6�× b } b O b 3N;"Q�Ô�U Ò b ~S3	4Y;1e�Ò?3C6-U b 45vF��}nÓY;ba�°qK /10HZ�_S+-,T�/�$'CG�G���Ñ�Øiß� mØ�Û¤ÜmÇ+àg��Ú+ß ÑiÅ 3	e�O?3	Ó|×f3	ÒtØCã��Sã�a
Ù Ü Ü Å��Sã�u%Å�a�c�aCÜ$Ò?Q b 6R4$Ñb�Xa��^a Ü 9�Ñ-6R45UDÅ�aRÁza6Å�6RÔ�Ò)6J4}a:� b 45v�3	Ò b 45v b 45;1O)6�× b } b O b 3N; b 4<O1a b 4zfV3	O1O b 45v��}nÓ¤;Ta�P_X+�,)LM(H*Së��F'T�CLM'N2��$'CG�G�'N/H,HÑRã+Ç� mØgÚpÛ¤Ü&Ø?ÔXãPã���Ø?Ô�ãSãXÑ:cm6RÒ?:?a�ØCã��Sã�a
Ù Ü u�iwaviwa Ü 9$Ñ���3�f�O1a53NQ�Ò1ÚpQ-Ô�cNä;ð|;1a5Q :�_Pf�6N~S3N;ba�ßfL�,�(H0-K ,��q/10�Ö[ë�'N,P*-E�%w§ÄK \h'N/HLM()*�ë�¥�'CG7_`0C%�,I	0-/�¦
_ 0C(�àÈát*��J'N,w M3NU0a£c�a�ÅXa
3R6RÒ?3	Ò¤Û¤a�Å è ÁdcåØRã�ã�Ø-ÑRÇ+ß�ã��RÇ�Ú+ã�a
Ù ½ziqãSã�uZ½ b ½P3Y6R45Uä�;1953	a�Ûmi�a b 6ÊiÈa�6R45v!a¤Á ;1eT3N:	O1Ò)6J}cO1a53NQ-Ò1ÚmÔMQ�Òp��4
vS3	Ò b 45v&Q�4�6¤e�Ò?3�fV3	O1O?3NUe�}�6J453laF�P_S+-,HLM(N,�01IZ�PëíK LM%-,?Ñ}Ø�Ø� �ãpÛ¤ÜmÇ�ÔXã�Ô��RÇ+à�Ø?à Ñ!ØCãSã�ã�a
Ù ½�uæ
�a�½qQ�; b U56 Ñ�¼r"�e÷���úLö���·5�{ç!�e·5�n�¬ùiúLù�º{i�}�6-;D; b :N; b 41cm6RO1a53	Ó!6JO b :N;ba6ÅXe�Ò b 45vS3	Ò1Ûè�q3	Ò1}�6-v�Ñ�âP3	Ò1} b 4$ÑØRã�ãPà�a
Ù$é aÝØ�u	
�a é 9�Ó|×�Ò19�4$Ñ�Ò{êd;yO)6�× b } b O�ÚhQ�Ô5Ó�9�}nO b Û�U b ÓY3	45; b Q�4�6J} ~ b ;?:NQ-9
;È;1a
Q :e_<Ô�Ò?Q�4XO?;AÑ b 4^e�Ò?3	e�6JÒ)6RO b Q-4ka
Ù$é a±Ç�u	
�a é 9lÓ	×�Ò19�4�Ñtct9l}BO b ÛxU b ÓY3	45; b Q-4�6R}d;yO)6�× b } b O�Ú�Q�Ô>~ b ;?:NQ�95;^;1a5Q :�_�f�6N~�3A;NÑVÜycNEÝ;19lÓhÓY3	Ò;?:?a
Q Q-}�45Q�O?3A;NÑ�
��QS:Da53	}r6RÓ Å 3N3>ÓY3N3	O b 45v�Ñ£cm6NÚNØCãSã�ã Ñ b 4&elÒ?3�e�6JÒ)6RO b Q�4ka
Ù$é a$Ú�u	
�a é 9�Ó|×�Ò19�4$ÑnÅXO)6�× b } b OxÚ¢Q�Ô�~ b ;?:NQ-95;s;1a5Q :�_�f�6N~�3N;AÑ è 45U b 6R4�6 Õ 4 b ~S3	Ò?; b OxÚ�}83N:	O19�Ò?3¤45Q-O?3N;AÑ

��6R}B}rØCãSã���a
Ù$é ätu	
za é 9�Ó|×�Ò19�4&6R45U!¥�a�ä�Qgf�6RÒ?UfÑS¥"Q b 4XO�f b ;?3>;?3	Ó b v�Ò?Q-9�eYÓY3	O1a5Q U�;V6R45UY;1O)6�× b } b O�Ú¤Q�ÔT~ b ;?:NQ�95;;1a5Q :�_jf�6N~S3N;ba{¨HE�%-LM*�E�*s©$E5L��l�{¥o*�G7_���ª��kÔ�-� mØCãSã���Û)ÑX45Q�a£Ú Ñ�-6Ô!Ø����/-/Ø
Ù$é Å:u�
�a é 9�Ó	×lÒ19�4h6R45Uïð	a6Å 3	Ò1Ò?3-Ñ�� b ;D:AQ�95;�6R45U b 4X~ b ;?: b U<;1O)6�× b } b OxÚ�Q-Ô Ó�9�}BO b ÛxU b ÓY3	45; b Q-4�6J}�e�}�6J4�6RÒ;1a5Q :�_YÔ�Ò?Q-4XO?;AÑ è 45U b 6J4�61cm6RO1akal��a�Ô/�� #Ú�Ûy mØRã�ãSã�Û)Ñ`e�eka�ã�Ú/-AÛyã�ãPÇ�a
Ù$é a�45Q�O?3�u	
�a é 9�Ó	×lÒ19�4$Ñ{iV6R}@:�9l}76RO b Q�4!Q�Ô";?:C6JO1O?3	Ò b 45vs:AQ 3	«Y: b 3	4XO?;PÔMQ�ÒPO1Ò)6J4
; b O b Q�4�6J}�;1a
Q :e_Xf�6N~S3N;AÑ9�4�e�9�×�} b ;1a53NUj45Q�O?3�Ñ
��9�4531 mØRã�ãp��Û¤a

ÔPÔ


